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Woody Herman chose AR-2ax speaker 
systems for his listening at home.The sound of 
live music, be it rock or big band, is reproduced 
accurately on AR equipment. 
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The accuracy with which AR speaker systems 
reproduce music serves as a valuable tool for many 
notable musicians. Among the most notable is Woody 
Herman, whose big bands have long enjoyed great 
success. His secret seems to be an ability to stay in 
tune with the evolution of musical styles, as is 
documented by the Herd’s latest recordings. In spite of 
a schedule of more than 200 concerts every year, Mr. 
Herman can sometimes relax in the seclusion of his 
Hollywood home. Here, he listens to a high fidelity 
system consisting of an AR receiver, AR turntable with 
Shure V-15 type II cartridge, and a pair of AR-2ax 
speaker systems. 

The low frequency speaker cone of the AR-2ax 
uses a newly developed material and process of 
manufacture which makes its absorption of high 
frequencies very high, suppressing a form of 
colouration frequently found in conventional cones its 
size. The circular suspension ring around the cone is 
also of a new material, silent and highly stable. The voice 
coil is a new high temperature design, triple insulated 
and wound on a former of Du Pont Nomex. The mid 
range speaker is a small, high dispersion cone type. 


The high frequency unit is the same miniature hemi¬ 
spherical device as is used in the AR5 and AR3a and is 
the best high frequency speaker we know how to make. 

The workmanship and performance in normal use 
of AR products are guaranteed from the date of 
purchase; 5 years for speaker systems, 3 years for 
turntables, 2 years for electronics. These guarantees 
cover parts, repair labour and freight costs to and from 
the factory or nearest authorised service station. New 
packaging if needed is also free. 

The AR catalogue and complete technical data on 
any AR product are available free upon request. 

AR-2ax recommended retail price $285 


Acoustic Research Inc. 

Massachusetts, U.S.A. 

All AR audio equipment is on demonstration at the 
AR Music Room in the Sydney showrooms of the 
Australian Distributors. 



Australian Distributors 

W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 
AR sound equipment may be purchased from the following Australian Dealers: 
N.S.W.: Magnetic Sound, Sydney. Photo Hi-Fi, Sydney. Sydney Hi-Fi, Sydney. Paxton Photo¬ 
graphies, Sydney. Milversons Hi-Fi, Chatswood. DynaStereo, St. Peters. Newcastle Hi-Fi, 
Hamilton. VIC.: Douglas Trading, Melbourne. S.A.: Sound Spectrum, Adelaide. A.C.T.: Home 
crafts, Canberra. W.A.: Alberts Hi-Fi, Perth. Leslie Leonard, Perth. QLD.: Brisbane Agencies, 

Fortitude Valley. 
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MUSICOLOUR: A completely new circuit 
for this popular design appears on page 32. 
It audio-modulates coloured lights and can 
be driven by an amplifier, recorder, etc. 



52MHz EXCITER: A 1W tuneable 
source for the 52MHz band can be 
used as a low power FM/AM 
transmitter or to drive a power 
amplifier. See page 40. 


CASSETTE TAPES: Will industry and hi-fi 
enthusiasts accept them? What 
performance can one expect from them? 
The article on page 81 discusses the 
developments made and predicted for 
them. 
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On the cover 

The European Organisation for Nuclear 
Research, CERN for short, has installed a 
language laboratory to help scientists and 
technicians within the organisation to be 
able to communicate with each other. The 
photograph shows Miss Olga Mikula, 
CERN’s chief language teacher, at her 
control console. (Courtesy Philips 
Industries Ltd.) 
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Electric motors: 
the vital element from 

Philips. 



Take out the electric motor and half man's 
activities would stop. From washing machines to 
business machines, from tape recorders to flight 
recorders, the world goes solid state — with an 
electric motor as the vital driving element. It may 
be a precision built stepper clocking up 14,000 
steps a second, an inexpensive synchronous motor 
driving a simple timer, or a sturdy two speed 
asynchronous motor nudging the dirt from the 
weekly wash. So many applications, so many 
types of motor, so many operating principles, and 
virtually all represented in the large Philips range. 

It is not only in breadth of range 
that we take pride, but also in 
our knowledge of motors. 


In knowing them as parts of a system, in knowing 
the means of controlling and driving them, in 
knowing how best to design and build them — and 
the switching devices and other bits that go round 
them. What we put at your service is our 
experience and know-how, in the products we sell 
and in the follow-up and backing we give. 


THE ELCOMA DIVISION 

Electronic Components&Materials 
Philips Industries Limited. 

Sydney • Melbourne • Brisbane 
Adelaide • Perth • Canberra • Hobart 


38.1349 


PHILIPS 
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New deal in audio standards . . . 

How high is the Hi in Hi-Fi? 

How loud is the loud in loudspeaker? 

Which watts should one use for power ratings? 

These, and other such questions, more seriously phrased, have be-devilled the audio industry 
for decades — both here and overseas. 

Audio people the world around have expended many evenings in solemn conclave 
deliberating upon standards for equipment — how they should be determined, interpreted, 
observed and enforced. But their daylight hours have as often been spent playing the numbers 
game: Manipulating figures to “prove” that their particular product offered the biggest result for 
the smallest outlay. 

It has been obvious for a long time that the numbers game is self-defeating. Everyone can 
play it, everyone can ridicule everyone else; but the end result is to confuse and deter the very 
customers the industry needs to encourage. 

Largely as a consequence, there has been a firming of support for bodies seeking to propagate 
standards by which the performance of audio equipment can be reliably determined and 
categorised. What is more, there are encouraging signs that national standards bodies are 
becoming less concerned with defending their own ideas and more concerned about reaching 
common decisions. 

Last month, a meeting was held in Sydney, in the Committee rooms of the Institution of 
Radio and Electronics Engineers. Its purpose: To examine the problems of the audio industry in 
Australia, with due reference to the burgeoning domestic high fidelity market. It was encouraging 
to sit down with members of the IREE Council, the Australian Standards Association, 
representatives of major companies and other media — and to sense a common concern for the 
welfare of the audio/hi-fi industry and of the public on which it must depend for its very existence. 

A spokesman for the Standards Association was able to outline to the meeting the 
relationship of his Association with similar bodies overseas, and the considerable progress that had 
already been made in co-ordinating standards for Australian conditions. It was pointed out also 
that many laboratories throughout the nation were accredited and able to certify equipment as 
necessary. 

There seemed to be no obvious barrier to marketing equipment, in due course, with a swing- 
tag certifying that it conformed to SAA specifications. 

Spokesmen for the IREE indicated that the Institution has been considering the establishment 
of special interest groups in the audio field and that these could provide an impartial meeting 
ground for discussion and exchange of information. 

“Electronics Australia” stands squarely behind these chartered national bodies in their joint 
effort to bring order into a situation which the buying public finds quite bewildering. 

— Neville Williams 
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INSTROL. SPECIALISTS 

IN KITSETS 



MUSICOLOUR 


it will audio-modulate coloured 240V 
give vibrant, colourful displays, being fed from a 
domestic amp, guitar amp, organ amp or 
background music amp in a discotheque. Refer 
E.A. Oct., 1969. 

Kit of Parts $47.50 (post $2.00) 

Built Tested $59.50 (freight $2) 

SEPARATE COMPONENTS 

Metalwork $4.01 (post 75c) 

Etched label $2.12 (post 20c) 

Printed Board $2.89 (post 20c) 


ELECTRONIC BONGOS 


This unit, which can be fed into any amplifier, 
can simulate bongos. Refer E.A. April, 1970. 

Kit of Parts $13.00 (post $1.25) 

SEPARATE COMPONENTS 

Metalwork $6.13 (post 75c) 


130 HEADPHONE AMP 


This Playmaster stereo headphone amplifier 
features provision for two pairs of headphones, 
which may have Impedances ranging from 8 oh 
ms through to 600 ohms, and has complete output 
protection. Refer E.A. January, 1971. 


Kit of Parts $55.00 (post $1.25) 

SEPARATE COMPONENTS 

Case chassis $10.20 (post 75c) 

Printed label $4.02 (post 20c) 

Engraved label $7.59 (post 20c) 

Printed Board $3.00 (post 20c) 


CAPACITOR DISCHARGE 
IGNITION 

Refer E.A. August, 1970, for this project that 
improves car performance and fuel economy. 

Kit of Parts $22.00 (post $1.25) 

SEPARATE COMPONENTS 

Printed Board $1.36 (post 20c) 


THE AUTODRUM 


This electronic percussion instrument, in ad¬ 
dition to being keyed manually, has the facility 
of automatic triggering at any desired rate. 
Refer E.A. May, 1970. 


Kit of Parts $14.00 (post $1.25) 

SEPARATE COMPONENTS 

Metalwork $4.72 (post 75c) 


KEYLESS ORGAN 



flayed by touching a stylus on to a series of 
metal contacts. It has a 1V? octave range In¬ 
cluding sharps and flats. Refer E.A., January, 
1969. 


Kit of Parts $35 (post $1.25) 

SEPARATE COMPONENTS 

Printed Board $3.68 (post 20c) 

Metalwork $5.03 (post 75c) 


SHORT WAVE RECEIVERS 


These low-cost short wave receivers are 
featured in Electronics Australia. Refer E.A. 
August, 1970 for 110 receiver, and E.A. 
December, 1970 for 160 receiver. 


110 Kitset $74.00 (post $2.00) 

160 Kitset $96.00 (post $2.00) 

SEPARATE COMPONENTS 


Metalwork 
70 / BF08 board 
TAA300 board 
Engraved label 


$9.72 (post 75c) 
$1.36 (post 20c) 
$1.36 (post 20c) 
$7.59 (post 20c) 


HOWARD SAMS TECHNICAL BOOKS 


(Add 20c packaging and postage). 


101 Easy Audio Projects $4.05 

101 Ways to Use Your Hi-Fi Test Equipment $4.05 
101 Ways to Use Your Oscilloscope $4.05 

101 More Ways to Use Your Scope in TV $4.05 

101 Ways to Use Your Signal Generator $4.05 

101 Ways to Use Your Sweep Generator $4.05 

101 Ways to Use Your VOM and VTVM $4.05 

101 More Ways to Use Your VOM and VTVM$4.05 
A. B.C.'s of Capacitors $2.90 

A.B.C.'sot Electricity $2.90 

A. B.C.'s of Electronic Test Probes $3.40 

A.B.C.'s of Radioand TV Broadcasting $3.40 

A. B.C.'s of Vacuum Tubes $3.40 

AM-FM-TV Alignment $4.55 

Bench Servicing Made Easy $4.55 

Design and Operation of Regulated Power 

Supplies $4.35 

Electronics Experiments and Projects $3.40 


Electronics for the Beginner $6.05 

FET Principles, Experiments and Projects $5.70 
Handbook of Electronic Tables and For¬ 
mulas $6.85 

Hi-Fi Projects for the Hobbyist $3.40 

Hi-Fi Stereo Handbook $6.35 

How AC and DC Circuits Work $5.70 

How to Build Speaker Enclosures $4.05 

How to Read Schematic Diagrams $4.05 

How to Repair Small Appliances $3.40 

How to Use integrated Circuit Logic 
Elements $4.55 

Know Your Signal Generator $3.75 

Know Your Sweep Generator $4.05 

Know Your Tube and Transistor Testers $4.05 
Motors and Generators — How They Work $5.70 
Practical Power Supply Circuits $3.40 

Practical Transistor Servicing $4.90 


Practical Transistor Theory $3.40 

Radio Operators Licence Handbook $4.05 

Radio Receiver Servicing $ 5.20 

Radio Service Training Manual $6.35 

Record Changers—How They Work $4.55 

Slide Rule in Electronics $4.90 

Tape Recorders—How They Work $5.20 

Tape Recording for the Hobbyist $4.55 

TV Diagnosis and Repair $2.90 

TV Tube Symptoms and Troubles $2.90 

Troubleshooting with the Oscilloscope $5.20 

Understanding and Using Test Instruments $5.70 
Understanding and Using Unijunction 
Transistors S2.90 

Understanding Hi-Fi Circuits $3.60 

TV Servicing Guide $3.75 

Transistor TV Training Course $4.55 



COMPLETE HI-FI CATALOGUE 
& PRICE LIST . . . ONLY 50c 

Contains full specifrcations, retail pricing and discount pricing on the following 
items: — 

Turntables, Player Stands and Perspex Covers, Cartridges and Sty I i. Amplifiers, 
Amplifier Kitsets, Tuner Kitsets, Separate Speakers, Speaker Systems, Speaker 
Enclosures, SDeaker Kits, Taoe Decks. Taoe Recorders, Record Storaae Cabinets 
and Kits, Equipment Cabinets (Built and Kits) for Hi-Fi, Hi-Fi Accessories, Guitar 
Amplifiers and Guitar Speaker Systems (Built and Kits), Test Equipment Kitsets, 
Technical Books, Instrol Products, etc. 


Please send me your complete Hi-Fi Catalogue and Price 
List. I enclose herewith postage stamps or money order to 
the value of 50c. 


NAME 

ADDRESS 


P.C 


E112 






























INSTROL. 


GUITAR AMPLIFIERS 


PLAYMASTER 1 16 (40W) 

A guitar amplifier with a power output of 40 
watts RMS and full vibrato and tone control 
facilities. It can be used with bass, rhythm or 
lead guitars, electric bass or electronic organs. 
Alternatively, with the controls set for level 
response, it can double as a high-powered public 
address unit. The amplifier itself may be suited 
for bass, rhvthm or lead guitars bv simply 
setting the two tone controls for the desired 
bass/ treble response contour. Refer E.A. June, 
1967. 

Kit of Parts $79.00 (post $3.40) 

Built / Tested $99.00 (freight $3.40) 
Cover with handles, extra $9.93 (85c) 
SEPARATE COMPONENTS 
Chassis $4.72 (post 75c) 

Chrome foot switch housing $2.15 

(post 25c) 

Etched label $2.45 (post 20c) 


PLAYMASTER 117 (60W) 

A more elaborate version of the Playmaster 116 
outlined above. Included in this design are 
specially "doctored" input facilities, having 
fixed amount of bass and treble boost, and an 
optional "extra treble" circuit. It has 60W RMS 
power output. Refer E.A. July, 1967. 

Kit of Parts $87.00 (post $3.40) 

Built / Tested $107.00 (freight $3.40) 
Cover with handles, extra $9.93 (85c) 
SEPARATE COMPONENTS 
Chassis $4.72 (post 75c) 

Chrome foot switch housing $2.15 

(post 25c) 

Etched label $2.45 (post 20c) 


PLAYMASTER 125 (50W) 

A fully solid-state guitar amp. rated at a nominal 
50 watts continuous power. Featuring 2 totally 
independent tone control channels and a fully 
transistorised tremelo facility, the amplifier 
offers unique flexibility of application in a light 
and compact unit. Refer E.A. July 1969. 

Kit of Parts $106.00 (post $3.40) 

SEPARATE COMPONENTS 

Metalwork $7.17 (post 75c) 

Etched label $5.09 (post 25c) 

Printed Board $2.91 (post 20c) 


127 CONTROL UNIT 




4b r 


e r V 


A fully solid-state control unit incorporating 
dual linear integrated circuit. Refer E.A., 
November, 1969. 

Kit of Parts $49.50 (post $1.25) 

Built / Tested $69.50 (freight $2) 

Aluminium knobs extra $2.00 

SEPARATE COMPONENTS 

Printed Board $3.05 (post 20c) 

Etched label $2.12 (post 20c) 

Metalwork $7.28 (post 75c) 


PLAYMASTER 128 AMP 


A high-powered transistorised stereo amplifier 
for use with the 127 control unit, providing a 
performance equal to most expensive imported 
amplifiers. Refer E.A., January, 1970. 

Kit of Parts 
Built / Tested 

SEPARATE COMPONENTS 

Printed Board $2.37 (post 20c) 

Metalwork $8.03 (post 75c) 


PLAYMASTER 132 AMP 

The new high power amplifier featuring push¬ 
button selector switches and straight line con¬ 
trols. Power output of 40W per channel. Instrol 
kit is inclusive of 131 tuner kit, teak veneer 
cabinet kit, engraved label, etc. Only top quality 
new components used. Refer E.A., June, 1971. 

Kit of Pdrts $168.00 (post $2.30) 

SEPARATE COMPONENTS 

Metalwork $ 12.92 (post 75c) 


Engraved label 
P.C.B. (71/ Sa4a) 
P.C.B. (71 / Sa4b) 
P.C.B. (71 / Sa4c) 


a 



INSTROL 

HI-FI & ELECTRONICS CENTRE 

91A YORK ST. (between King & Market Sts.), 

SYDNEY, N.S.W. 2000. Phone 29 4258 



$106.00 (post $2.30) 
$126.00 ( 


$7.60 (post 250 
$1.84 (post 20c > 
$1.84 (post 20c) 
$3.20 (post 20c) 


Please send me the following Instrol Kitsets and / or sep¬ 
arate components, and/or technical books. 

at $.plus post $ 

at $.plus post $ 

at $.plus post S 

I enclose my money order / cheque for $ 

NAME 

ADDRESS 

.P.C. 
























































80-WATT (IHF QCi) 
SOLID STATE STEREO 
AMPLIFIER KA-4002 


DAMPED PIPE DUCT 

4-WAY 5-SPEAKER SYSTEM KL-5080 


DISCRETE TYPE OR MATRIX SYSTEM 
KENWOOD CREATES FOUR-CHANNEL 
CIRCULAR IMPACT 


4-CHANNEL/IDS 

MULTI PURPOSE AMPLIFIER KA-3344 
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Surround Yourself Sonically 
With KENWOOD Creativity- 
KW-6044, KA-3344, KA-4002, 
KL-5080 Four Channel System 

KENWOOD'S 4-channel reproduction as exemplified 
by the KW-6044 surround sonic stereo tape deck 
is highlighted by an especially-designed playback 
head. This head produces ultra-high signal to noise 
ratio performance with the advantage of extra fre¬ 
quency response. Because of its 4 independent pre¬ 
amplifiers, the KW-6044 offers complete playback 
of discrete type 4-channel tape. Add the KA-3344 
surround sonic quadrix amplifier, the 80-watt KA- 
4002 solid state stereo amplifier and the 70-watt 
KL-5080 4-way, 5-speaker system and you have a 
complete surround sonic system. 

SPECIAL FEATURES OF KA-3344 

• 4-channel Reproduction: The KA-3344 includes the newly developed 
KENWOOD method 4-channel matrix circuitry and stereo main ampli¬ 
fier. • Dynamic Power Output (IHF): 30W at 4ohms. • Dimensions: 
16-1/4"(W), 4-3/4"(H), 12.0"(D). 

SPECIAL FEATURES OF KW-6044 

• 4-channel Reproduction: The KW-6044 is capable for the complete 
playback of discrete type 4-channel tape as it has 4 independent pre¬ 
amplifiers. • Number of Heads: 3 heads: 4 Track 2 channel Erase, 4 
Track 2 channel Record, 4 Track 4 channel Playback. • Dimensions: 
16"(W), 15-1/2"(H), 7"(D). 

SPECIAL FEATURES OF KL-5080 

• Tone Selector: Built in 3 step tone selector, Multi-channel amplifier 
system connection terminals. •Dimensions: 15"(W), 25-1/2"(H), 
11 -5/6" (D). 

SPECIAL FEATURES OF KA-4002 

• Dynamic Power (IHF): Both ch. at 4ohms: 80 watts. • Frequency 
Response: Main input: 15-50,000Hz 1.5dB. •Dimensions: 13"(W), 
4-4/8"(H), 9-7/16"(D). 



the sound approach to quality - 


@ KEN WOOD 

TRIO ELECTRONICS, IISTO 

6-5.1-CHOME, SHIBUYA. SHIBUYA-KU. TOKYO. JAPAN 

Sole Agent in Australia: Jacoby Mitchell Limited: Head Office: 215 North Rocks Road 
North Rocks, Sydney, N.S.W., 2151 Tel: 630-7400 Melbourne: 155 Abbotsford Street, 
North Melbourne Tel: 30-2491 Brisbane: 56 Edward Street Tel: 2-6467 Adelaide: 
652 South Road, Glandore Tel: 53-6117 Perth; Jayem Electronics, 252 William Street 
Tel: 288102 Tasmania: K.W. McCulloch Pty., Ltd., 57 George Street Launceston Tel: 
25-322 Newcastle; Edmunds Moir & Co.. Pty., Ltd., 18 Wood Street Tel: 61-4991 
Distributor in New Zealand: JOHN GILBERT & CO., Tasman Buildings, Anzac Ave., 
Auckland, C.l. 

p-FREE CATALOG-, 

I I 

| To : Jacoby Mitchell & Co., Ltd. EA | 

| 469-475 Kent St., Sydney 

I Send me information on KENWOOD 4-channel system & name of nearest | 

| KENWOOD retailer. | 

I I 

I NAME AGE __ I 


ADDRESS 
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TPR-201 

Large 2.5 watt power output, 
11-transistor portable 
cassette recorder and 3-band 
(FM/AM/MB) radio. Features 
include “Automatic Stop/ 
Automatic Pop Up" cassette 
system plus mixing record. 


TPR-501 

A built-in high sensitive 
condenser microphone is 
included in the 7-transistor 
compact cassette recorder 
and high performance FM/AM 
radio. Smart carrying case is 
included. 


AIWA 


of Japan 

available from all leading electrical 
retailers. Fill your Christmas 
with sound from AIWA®. , 
m-, distributed by 


GOLDRING 

Engineering (A’asia) Pty Ltd. 






* 


Canberra: 19 Molonglo Mall, Fyshwick, A.C.T. 2604. Telephone 95 8248. 
New South Wales: 26 Ricketty Street, Mascot 2020. Telephone 67 6088 


4-. 


Victoria: 162 Pelham Street, Carlton 3053. Telephone 347 5177. Queens- ^ 

land: 32 Balaclava Street, Woolloongabba 4102. Telephone 91 4972. . r "° 

South Australia: 207 Flinders Street, Adelaide 5000. Telephone 
23 3488. Western Australia: 32 Northwood Street, Leederville 6007 
Telephone 8 4988. A 
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New release! 

AA6200 Stereo Tuner Amplifier 

This magnificent all-silicon transistorised solid state 

FM/AM Tuner Amplifier provides 40 watts of pure, 

undistorted music power. 

• F.E.T. (Field Effect Transistor) for greater 
sensitivity and selectivity. 

• C.F. (Ceramic Filters) in 4 stage 1/F. Perfect 
reception without interference. 

• I.C. Integrated Circuits Modular Space age 
Circuitry. • Low distortion factor 0.2%. 

• Excellent Damping Characteristics • Power 
Bandwidth, 20-50,000 Hz. 

• Attractive black and silver front panel • Single 
controls. 


New release! 

AKAI SW-35 Jet Stream Speakers 

Dynamite comes in small packages! These “mini" 
sized Jet Stream Speakers produce “maxi" sound, 
the power and depth of which are equivalent to a 
large sized speaker system. To obtain a superb sound 
effect Akai combined an L.T.P. (Linear Travel Piston)* 
5 Vi" speaker with jet stream flow through a unique 
network of passages inside the enclosure. The 
amazing result must be heard to be believed. 
Dimensions 6.8" x 17.2" x 10.8". 



Akai 4000D Stereo Tape Deck 

A superb Stereo Tape Deck to enable stereo fans to 
produce the ultimate in high fidelity recordings • 
Extended frequency response with exclusive 1 Micron 
head • All silicon transistorised preamplifier reduces 
noise to a minimum • 4 track stereo/monaural 
recording • 2 speeds • 3 heads. 


the perfectly matched 
low cost Hi-Fi System! 


0 AKAI 


Distributed by: AKAI AUSTRALIA PTY. LTD. 

276 Castlereagh St., Sydney, N.S.W. Phone: 61-9881. 

146 Burwood Rd., Hawthorn, VIC. Phone: 81-0574. And in all States. 


AK036 FP 
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ELECTRONICS 

PICTORIAL 


Laser communications. (Top left.) This artist’s concept shows how 
a satellite in space could communicate by laser with other orbiting 
satellites. A laser system developed by Lockheed Missiles & 
Space Co in the USA can transmit 70 television channels at once, 
or it can transmit digital data at 1 G-bit per second — the 
equivalent of transmitting all 23 volumes of the Encyclopedia 
Britannica in two seconds. 


Smallest IF capacitor. (Centre.) At the 1971 Hanover Fair, 
Siemens displayed a one farad capacitor, weighing only 61 Og, 
6.5cm in diameter and 11.5cm in length. New techniques suitable 
for mass production were used in making the capacitor. An area of 
more than lOOsq m was obtained by roughening the surface of the 
metal foil by an electro-mechanical etching process. The 
photograph shows a comparison between the new capacitor and a 
IF capacitor made by Siemens in 1939, which measures 18cm x 
13.5cm x 14cm, and weighs 7kg. 


British satellite. (Below left.) A new communications satellite, 
Skynet II, is being designed and constructed in the UK by Marconi 
Space and Defence Systems, and wiN be launched into orbit early 
in 1973. Two satellites are to be built to take over gradually from 
Skynet I which was built in the USA. The photographs shows 
adjustments being made to a full-sized model of the satellite. 




Police camera-gun. (Below.) Suffolk County Police, in the UK, are 
carrying out tests with an American experimental camera-gun, 
which is trained on speeding motorists to provide photographic 
evidence in conjunction with other road check devices. As the 
device is only being used as an experiment, the police are not 
bringing any prosecutions on its evidence at this stage. However, 
it is already contributing to road safety as one glimpse of the 
gleaming black barrel projecting from a police patrol car is usually 
enough to tame any tearaway motorist. 
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Reactor fuel laboratory. (Top right.) The Winfrith experimental 
laboratory for reactor fuels was set up in the UK to fabricate a 
variety of fuel elements and components for use in experimental 
reactor physics studies. The photograph shows a line of glove- 
boxes used for loading and sealing stainless steel or aluminium 
fuel elements in the laboratory. 


Data collection system. (Centre.) A data collection system aimed 
at the larger commercial and scientific users is to be assembled 
and marketed in Australia by Control Data Australia Pty Ltd. 
Known as Validata, the system was designed in Israel by Elbit 
Computers Ltd, an associate company. A feature of the system is 
a fully electronic terminal which displays alpha and numeric 
characters as they are keyed on a standard keyboard. It validates 
and verifies data at point of entry, and can be programmed to 
reject instantly data outside a desired format. There is an 
efficiency increase of at least 25 per cent over a key punch, and a 
trained key punch operator can convert to the terminal in a matter 
of hours. A minimum system configuration comprises an SC 1700 
central processor, a cartridge disc drive of 3.12-million 
characters, a magnetic tape unit, and a multiplexer that can 
handle up to 16 terminals. (Control Data Australia Pty Ltd, 598 St 
Kilda Road, Melbourne, Vic 3004.) 


Automation in TAB. (Below right.) Amalgamated Wireless (A’sia) 
Ltd is supplying a number of branch input devices and telephone 
selling machines to the NSW Totaliser Agency Board under a $3- 
million contract. The first of the branch input devices is now in 
operation at the William Street, Sydney, branch. With the new TAB 
system, less than three seconds elapse from the time a bet is 
recorded on the machine until a ticket is issued. This includes the 
time taken to transmit the information to a central computer, 
processing by the computer, and transmission back to the 
operator. 


Metal detector. (Below.) An inexpensive and lightweight metal 
detector, powered by a dry battery, locates both ferrous and non- 
ferrous metals. Metal objects carried by a person can be detected 
at a range of up to two feet, and luggage can also be effectively 
checked. The unit can be held in one hand and has only two 
controls: An on/off switch and a volume control for the audible 
note which the unit emits when in operation. Metal objects are 
detected by a change in pitch. (Addon Electronics, 219 Gloucester 
Road, Croydon, Surrey, England.) 
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Electronic devices not only fly and navigate Qantas' new 747s, they also train the pilots. 


Perhaps the strangest paradox of today's 
aviation industry is that one of its major assets 
is an electronically controlled illusion. 

To every major international airline, 
including Qantas, the creator of that illusion is 
the complex electronic flight simulator which is 
capable of convincing even the most 
experienced pilots, that they are flying when 
they are in fact on solid ground. 

It is a machine which has been both 
revolutionary and evolutionary in that most 
vital tasks for any airline — the training of 
pilots and flight engineers. Using massive 
computers, colour closed-circuit television and 
the flight deck of an airliner, the simulator is 
today able to reproduce almost exactly all the 
conditions and contingencies which a pilot may 
ever have to face in the air . . . and even some 
which will never occur. 

For the pilots who fly Qantas' Boeing 
747Bs, the simulator is a vitally important 
training aid. So important that Qantas 
purchased a $4-million 747 flight simulator 
from the Link Group of Singer-General 
Precision Inc, of Binghamton, New York and 
installed it at the Technical Training Centre at 
its Jet Base in Sydney. There it dwarfs the two 
707 simulators (worth $1.5 million each) which 
have been used for some years for pilot 
training. 

Housed in an all-black room measuring 45 
feet by 48 feet, it stands 20 feet high with a 
flight deck structure weighing more than 10 
tons. 

Its six giant hydraulic jacks can literally 
“throw" the simulator in any direction, 
simulating acceleration and deceleration and 
giving the impression of increasing and 
decreasing “g" forces. Pitch up and down and 
yawing from side to side can also be produced. 

But one of the most important features of 
any modern simulator is its visual system, 
which provides the pilot with a picture of 
taxiways, runways and the surrounding 
countryside. Unlike the moving belt model 
used on the 707 simulators, a fixed model has 
been built for Qantas by Redifon Air Trainers 
Ltd, of Aylesbury, England. 

This model features a varied international- 
type countryside, including a city with 
skyscrapers, a British nuclear power station. 


an American freeway with clover-leaf 
intersections and a large dam. Lit by more than 
900 fluorescent tubes, the model provides the 
pilot with the type of countryside he is likely to 
encounter along any of Qantas' routes. A 
colour television camera scans the model and a 
closed-circuit TV system transmits the picture 
to a screen in front of the simulator's 
windscreen. 

The visual system also has a special model 
which can be used for high-altitude flying — a 
feature not available on the older visual 
system. For added reality, a sound system 
provides simulated engine and aerodynamic 
noise as well as runway rumble. 

The simulator and the visual systems are 
entirely controlled by a Link-manufactured 
GP4-B digital computer. 

As a pilot carries out the functions of 
opening throttles, pulling back the control 
column, applying brakes, extending and raising 
undercarriage and flaps, the computer program 
is continuously updated to provide him with 
the same indications on the instruments and 
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the screen that he would expect to see if he 
were actually flying. 

The computer also regulates hydraulic 
pressure to give him the “feel” of the control 
column and rudder pedals as well as regula¬ 
ting the pressure to the hydraulic system 
providing the motion. 

Although simulators are solely training aids, 
during a “flight” each procedure is approached 
with the same seriousness as it would be on an 
actual passenger-carrying flight. 

After the pilot, first officer, engineer and 
instructor have entered the simulator for a 
“flight” from say Sydney to Fiji, the computer 
console is programmed to handled the weight 
and fuel requirements. The normal elaborate 
pre-flight instrument and control checks are 
carried out and the pilot then obtains clearance 
from the control tower (actually a radio aids 
operator playing the role of an Air Traffic 
Controller) to start the engines and proceed 
with the “flight”. 

The muffled roar of the four jet engines 
reaches the flight-deck — controlled by the 
computer — and the aircraft is taxied out to 
the runway. Before him on the screen, the pilot 
can see scattered airport buildings and green 
fields as he taxies past another aircraft to the 
end of the runway. There, he slowly increases 
the thrust of the engines and begins his take-off 
run. 

As the wheels bump on the concrete strips of 
the runway, the computer jars the simulator 
realistically and at the same time the first 
officer calls off the increasing speed of the 
aircraft. 

As the captain pulls back on the column, the 
entire simulator tilts back with the angle of the 
climb and the ground slips from view on the 
screen. Slight turbulence — programmed on 
the computer by the instructor — shakes the 
aircraft lightly as it slips into cloud at 600 feet. 

During the “flight” between take-off and 
landing the instructor is able to put the pilot 
through a variety of situations with which he 
may one day have to cope. By doing this, 

ROUGH RIDE. Climb, dive, roll and yaw — 
without leaving the ground. The computer 
controlled simulator can imitate almost 
every attitude of the real aircraft. 
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COLOUR TV. At left is the television 
camera system, mounted on a moving 
gantry to simulate flight over a huge model 
of countryside, runways and airport 
terminals. The picture is projected on to the 
screen shown at the right to give the pilot a 
realistic view of the flight path. 


SIMULATOR FLIGHT DECK is identical to 
the real 747 flight deck. The computer 
feeds simulated information to the 
instruments and supplies navigational data 
for actual flights for which a pilot is being 
trained. 


GIANT LINK TRAINER. Two maintenance 
men work on one of the three television 
projectors atop the 20ft-high simulator. The 
Philips large-screen colour projectors each 
have a high intensity picture tube and 
optics for projection of only one of the three 
standard colours. The red, green and blue 
images are blended at the screen. 


Qantas is able to ensure that its pilots and 
flight engineers know how to handle an 
emergency situation should it ever develop on a 
scheduled flight. 

The instructor, sitting directly behind the 
pilot can, for example, simulate an engine or 
instrument failure without warning at any 
given moment — even during landing or take¬ 
off — merely by pressing a button on the 
computer console. The simulator reacts 
immediately and the pilot must begin taking 
action to solve the difficulty while keeping 
control of the aircraft. 

Should the pilot not approach the problem 
correctly or make a mistake, the instructor can 
push another button which will “freeze” the 
simulator in mid-air. He is then able to explain 
how the situation should have been handled 
before pushing the “de-freeze” button to 
resume the “flight”. 

It is also possible Tor the instructor to 
simulate a hydraulic failure, jammed 
stabilisers, decompression and generator 
failures as well as creating high or low winds 
and turbulence. 

After performing all the requirements 
demanded by the instructor, the pilot begins to 
bring the aircraft down for an instrument 


landing approach. At 1,000 feet the aircraft 
breaks through the cloud again and the runway 
appears in the distance. 

If desired it is possible to simulate a night 
landing by blotting out everything but the 
lights of the runway. Similarly the instructor 
can produce reduced visibility conditions 
during the landing or take-off. By pushing 
•another button on the computer, he is able to 
put “ice” on the runway to make the aircraft 
skid on landing. As an extra hazard severe 
crosswinds can be produced. 


Once again, the simulator reacts as does a 
real aircraft on a landing and the pilot hears 
the screech and thump of his- tyres 'Sls he 
touches down and this is followed by the roar 
of the jets as he applies the reverse thrust to 
slow down the aircraft. 

Depending on each particular training 
program, pilots can also practice touch-and-go 
landings (landing and taking-off again without 
stopping) and aborted landings in the simulator. 

Throughout simulated flights, the visual 
system is so realistic and the computer’s 
handling of the machine so sensitive that it is 
quite possible to forget it is not a real flight. 

The procedures and associated problems of 
landing and take-off from any of the world's 
major airports can be studied by Qantas pilots 
in the simulator. This is achieved by 
programming the computer with the correct 
radio navigational aids for the route to be 
flown. 

Consequently, it is possible for a Qantas 
pilot at any time to “fly” the simulator from 
say Rome airport to London’s Heathrow with 
a diversion to Gatwick. 

Should any of the route navigational aids be 
altered or replaced at a major airport, the same 
alteration is made in the training centre in 
Sydney to enable the simulator to fly the routes 
correctly. 

There is no doubt that simulator training is 
an enormous benefit to all airline companies, 
saving many hours of actual flight training 
and, as a result, hundreds of thousands of 
dollars each year. From the safety aspect, it 
enables pilots to learn — on the ground — 
how to cope with all emergencies, both mild 
and extreme. ^ ^ 


ELECTRONICS Australia, December, 1971 


13 





















An irradiated bird shows its discomfort , 
while the bird at right is unaffected . 


micROUinvES 

■aid airport Unis 

A series of experiments conducted in Canada involving the reactions of birds to 
pulsed microwaves appears to offer a solution to the serious problem of bird 
populations affecting the safety of aircraft arriving and departing at airports. 


Birds have better vision than any other 
animal, so that when they are travelling faster 
or at about the same speed as an aircraft, they 
have time to avoid it, and there is little danger 
they will come into actual contact with it. 
However, as aircraft flying speeds have 
increased, the risk of collision also have 
increased. A jet travelling at over 600 miles an 
hour closes so rapidly upon a bird that the bird 
is unable to take avoiding action. 

The incidence of bird strikes, including cases 
in which birds were ingested into air intakes of 
jet engines, has reached serious proportions. 
Statistics compiled by Air Canada show that in 
one year alone there were 187 bird strikes. One 
single incident cost the company some 
$50,000 when a snowy owl was ingested .into 
the engine of a Vanguard aircraft during 
take-off at Toronto International Airport. Over 
a period of three years, Canada lost seven 
CF104 fighter aircraft at a cost of $10 million 
due to birds. 

At the present time, bird movements are 
closely monitored by radar in some areas to 
enable airline operators to advise pilots of the 
locations of large concentrations of birds. Even 
though appropriate diversionary action can be 
taken, complete avoidance of birds is virtually 
impossible and the strike hazard remains 
ominously present. 

Much effort is being expended both 
nationally and internationally in devising 
means to discourage birds from congregating 
on and around airports. 

Since the early days of radar during the 
Second World War, observations have 
appeared in the literature from time that birds 
become disoriented and confused when they 
intercept a radar beam. On closer examination, 
these reports revealed that in each case the 
microwave field through which the birds were 
flying was of very low intensity, too low in fact 
for the disorientation to be explained in terms 
ol thermal effects produced in the organism by 
the conversation of microwave energy to heat. 

“A medium that shows some promise for 
both ground and airborne applications is a 
pulsecf microwave field”, says Dr Alan 
Tanner, Head of the Control Systems 
Laboratory of the National Research Council 
of Canada’s Division of Mechanical 
Engineering. 

Since 1966, this laboratory has been 
conducting studies using electromagnetic fields 
to confirm the hypothesis that microwaves can 
profoundly influence birds. Aim of the 


program, being carried out in co-operation 
with the Department of Anatomy at Queen's 
University, is to design microwave fields that 
will have the greatest possible effect on birds 
for the least expenditure of power. 

When exposed to microwaves, birds in 
general manifest an escape reaction. Although 
there are behavioural differences between 
species. Dr Tanner and his colleagues found 
that the escape reaction dominated the 
behaviour patterns of domestic fowl, pigeons 
and seagulls tested in the laboratory. A few 
seconds after the microwave field was switched 
on, in three species of domestic fowl for 
instance, the wing outside the field of radiation 
became collapsed and the opposite wing 
became extended. A similar phenomenon was 
observed with the legs. The birds inclined their 
heads so that the eye closest to the field of 
radiation was oriented to the field and the 
sagital axis of the head was kept in line with 
the appropriate axis of the body. The bird 
turned down (heeled over) to the outside of the 
field following this axis of the body. 

In the turning reaction, the outer side of the 
animal became paralyzed and when the bird 
reached the floor of the cage the reaction 
manifested itself by increased extensor reaction 
of the inner side, with the head turned to face 


the centre of the field. In other words, the 
microwave beam interacted with the nervous 
system of the birds in such a way that they 
became temporarily immobilised. Pigeons and 
seagulls reacted similarly, though the seagulls 
were more inclined to initiate flight. 

Tests both outdoors and under laboratory 
conditions showed that radiation of a feeding 
area also had a deterrent effect on birds 
approaching that area. 

These findings prompted Dr Tanner's 
laboratory to take a closer look at the 
physiological correlates in an attempt to 
identify the control hierarchy and sensory 
mechanisms involved. 

“Once these are established”, he says, “it 
may be possible to design a microwave field to 
produce a desired avoidance reaction." 

“The biological effects of microwaves are 
not well understood”, explains Dr Tanner. 
“Environmental conditions play an important 
part and in order to arrive at a practical 
solution, we have to know the influence of such 
environmental factors as temperature and 
humidity, and how each affects the physiology 
of the bird. Another consideration is that birds 
on the ground present a different type of 
problem to birds in the air. On the ground, our 
concern is to discourage them from feeding in 
certain areas; in the air, they must be dispersed 



A microwave study in progress. Only one cone is radiating microwaves. 
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rapidly so that collision does not occur”. 

Electrophysiological studies have revealed 
that all parts of a bird’s, body show changes 
when the bird is subjected to pulsed microwave 
radiation, During trials, for example, in a flight 
tunnel 40ft long, specially built by the Control 
Systems Laboratory to observe the reaction of 
parakeets in flight, increased humidity did not 
affect the birds and they behaved normally, 
performing tasks they had learned during a 
month’s training session. But when the 
microwave beam was switched on, the 
compound effect was such that in most of the 
trials the birds strongly avoided the field. After 
a number of trials, they showed signs of 
sickness, disorientation or extinction of their 
previously learned behavour. Subsequent trials 
under normal environmental conditions, 
with radiation, revealed persistence in the 
abnormal flight pattern. 

Whether these changes are due to peripheral 
effects, such as local changes in the skin, or 
physical changes in the behaviour of the 
animal such that feedback of the 
motor activity is modified, have yet to be 
determined. 

What physiological mechanism, for 
instance, associated with feathers may be 
activated by a microwave field? 

“This particular study”, says Dr Tanner, 
“proved to be one of the most productive”. 

The reaction of chickens whose tail feathers 
only were subjected to microwave radiation 
was explored in the laboratory together with 
the effects of radiation on defeathered birds. In 
the case of the former, when radiation was 
switched on, the bird immediately ceased what 
had been a moderately inquisitive exploration 
of its cage. After a period of 10 to 20 seconds, 
it showed mounting signs of distress vented in 
the form of vocalisation, defecation and the 
initiation of flight. Repeated periods of 
exposure produced the distress reaction in a 
shorter time. All tests on members of the same 
species produced similar results. In each case, 
when the field was switched off, a bird 
responded by fluffing its body feathers and 
actively preening. The feathers alone appeared 
to be the only part of the chicken sensitive to 
the microwave stimulus. 

With plucked chickens, exposure to 
microwave radiation for two minutes every 
day produced little or no reaction until the 
twelfth day. At this time, it was observed that 
new feathers had started to grow and their tips 
protruded from the surface of the skin. 

However, similar experiments conducted on 
chickens that had been de-feathered by cutting 
the feathers revealed apparent indifference to 
the microwave field up to 30 days following 
defeathering. 

“It seems evident”, points out Dr Tanner, 
“that feathers serve in a sensory role. The 
physical properties of quill tissue and 
particularly the piezo-electric properties, which 
are fundamental to living tissue, point to a 
multiple physiological role and suggest sensory 
mechanisms that hitherto have been over¬ 
looked”. 

In the light of the laboratory’s current 
results, microwaves do appear to have promise 
in the solution of the problem of bird hazards 
to aircraft on the ground as well as in the air. 

“A microwave beam of appropriate 
frequency and intensity used to scan a 
runway”, states Dr Tanner, “could provide a 
safety corridor for aircraft and it is quite 
possible that existing radar equipments could 
be modified and used to do this. However, 
before any such scheme is implemented we 
must gain a better understanding than exists at 
the present time of the effects of microwaves 
on man and, in fact, on all forms of living 
tissue. The question of pollution is a very 
serious one.” 



Have this superb 
Hi-Fi Equipment in your 
home for Christmas and 


SAVE MONEY! 




Mastersound were fortunate in 
securing large stocks of these well 
known brands before the recent big 
price increases. While others are 
raising their prices, we are bringing 
them down. Give yourself a Xmas 
gift—BUY NOW and SAVE. 


Dual 1219 
Professional 
Automatic 
Turntable 


KA4002 Amplifier 


18 watts RMS per channel of perfectly reproduced sound 


r—TC330 CASSETTE & 

r^lwj ^ Bp m tape recorder 

Cassette and reel-to-reel are in one unit—the perfect stereo control centre, 


the sound approach m quality 


MASTERSOUND 

400 Kent Street, Sydney 
Telephone 29-1527 
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Toggle, rocker, pushbutton, paddle, lever lock... every practical alternative 
lever action combined with maximum performance, minimum weight and 
size and available in one, two, three and four pole models. 

Subminiature switches manufactured by C. & K. Components Inc. U.S.A. 
are readily available in just about every shape, size and configuration 
imaginable and they are readily adaptable to a multitude of uses where 
space is at a premium. All switches feature rugged construction and 
simple mounting ... long-term, trouble-free operation is ensured. 

Contacts^re rated 2 amps @ 240v. AC and 5 amps @ 28v. DC resistive load. 

The full C. & K. range is now available from the Professional Components 
Department, Villawood, NSW or Piessey Ducon Interstate offices. Catalogue 
containing full specifications, options, information on hardware, panel 
layouts, mounting, etc. is available on request. 


Piessey Ducon Pty. Limited 

PO Box 2 Villawood NSW 2163 
telephone 720133 

Melbourne 423921 Brisbane 21 7444 
Adelaide 763434 Perth 21 4821 
Auckland (N.Z.) 78509 


PLESSEY 

Ducon 


the most complete range 
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Training is thorough and extensive for a 


QANTAS APPRENTICE 

Ask any Qantas ground engineering apprentice what Qantas is famous for and he will 
undoubtedly answer “its safety record”. After reading Dennis Caldwell’s account of his 
experiences you can understand why. Dennis is a fourth year ground engineering 
apprentice with Qantas. 


The basic reason for Qantas’ fine safety 
record is the excellence of its engineering, a 
tradition pioneered by Arthur Baird, Qantas 
first engineer, at Longreach, Queensland, and 
today continued by more than 3,000 
engineering staff in the Jet Base at Mascot, 
Sydney. 

To uphold this present day record, Qantas 
has indentured many young boys to train as 
engineers in aviation. One of its first 
apprentices Mr Eric Kydd, now the Manager 
Engineering Maintenance, Mascot Hangars, 
finished his apprenticeship in 1934. Today 
there are 720 apprentices serving their time 
with Qantas and I’m one of them. There are 
also six female apprentices. 

My fascination with aircraft has been with 
me for quite some time as I had an ambition to 
become a pilot. But by the time I had finished 
my fifth year at high school it seemed obvious 
that my grades would not allow me to be a 
pilot. So I contacted the personnel officer of 


apprentices. Mr Routledge, who took the time 
to explain to me the format of aircraft 
engineering, the apprenticeship scheme and 
also the eventual avenues of advancement in 
Qantas. I then set my eyes on the highly 
contested goal of flight engineering. This 
ambition is one which I hope will be realised in 
a few years. 

| My selection along with 130 other boys 
came from a thousand applicants in all walks 
of life and from all parts of Australia. The 
selection procedure for apprentices is very 
thorough, as the suitability of persons to the 
job is very critical. 

I was interviewed by a panel of three men, 
who questioned me on my reasons for joining 
the company, how I spent my recreation time, 
the clubs I was in. Scouts etc, sport and my 
opinion of general current affairs. This was 
followed by a series of aptitude tests prepared 
by company psychologists, designed to 
evaluate me not only for necessary mechanical 


ability, but also for powers of logical reason¬ 
ing, observation and sensibility, all of which are 
considered requirements of a good engineer. A 
final interview followed a medical examination 
and I was accepted to train as a Qantas 
apprentice. 

If a motor car develops a failure we are 
usually able to stop and repair it. But if an 
aeroplane breaks down or a failure occurs in 
some integral part, the consequences can be 
very costly in both lives and cost. Keeping this 
in mind it is important there be no margin for 
error in an engineer’s work. This point always 
strikes me when working on our aircraft — to 
do a job correctly requires a great deal of 
patience and concentration. 

Oantas realised this and decided to establish 
their own training college, enabling them to 
give their apprentices a solid foundation in 
engineering on which to lay their forthcoming 
experience. 

Although the scheme is in its 24th year, the 
Rosebery college was only recently 
established with a basic outlay of $400,000. 
The most up-to-date training aids and 
equipment were installed and staffed by 
instructors. All are ex-tradesmen, experts in 
their own field, some even ex-Qantas 
apprentices themselves. 

At the college we were allocated to groups 
or classes for the year and mine was 23A, 
being made up of 20 students. During this year 
we were given both practical and theoretical 
instruction in many fields of engineering, some 
of which were bench fitting, machining, sheet 
metal, welding, airframes, engines, electrics, 
instruments, trade drawing and production 
training. 

My practical training, along with the other 
apprentices, was the application of our newly 
acquired classroom knowledge and practice on 
chosen jobs. These were marked on completion 
and if to a satisfactory level of attainment we 
were given the option to purchase them. 

The basic theme or aim hehind this work is 
to give apprentices a sturdy self-reliance in 
technical skills, this being an integral part of 
aircraft maintenance, along with standards of 
meticulous engineering. At Rosebery and also 
at Mascot Hangars I found that quality and 
not quantity was the basic requirement and the 
most valued key to an engineer’s success is 
experience. 

The make up of an efficient aircraft 
maintenance and servicing unit is a group of 
support sections each specialising a particular 
avenue of aircraft overhaul, such as: propeller 
overhaul, sheet metal, hydraulics, wheels, 
brakes, engine and components repair and 
overhaul. 

When Qantas initiated their apprenticeship 
scheme, they decided to send each apprentice 
to as many of these sections as possible. In this 
way each boy gains maximum experience in all 
phases of overhaul. Today he also receives a 



The author, Denis Caldwell, at work on a Qantas aircraft. 
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basic idea of the operational requirements of a 
large jet base like Mascot. 

My first section at Mascot Hangars was the 
support equipment maintenacne unit. Here I 
iearned operation and overhaul of all 
equipment used in the handling and 
maintaining of aircraft on the ground. 

RAAF overhaul was my second section. 
Qantas has the contract ot maintain the Cl30 
or Hercules transport aircraft for the Airforce. 

I was working and learning both engine and 
airframe overhaul of the Hercules. A new 
addition to the company is the maintenance of 
the Royal Australian Navy’s Skyhawk fighter. 

From the Hercules I was transferred to the 
inspection or surveillance unit of the company. 
Here I was amazed at the complexity of 
monitoring of our aircraft during overhaul. 

An offshoot of the inspection department is 
the non destructive testing department, headed 
by an ex-engineer, Dick Featherstone. This 
section really caught my imagination as 1 
worked with the technicians in the many 
modes of non destructive testing as x-ray, 
ultrasonic crack detection, eddy current crack 
detection and, as of late, the application of 
radioactive isotopes for x-ray surveillance. 

I was then sent back to Rosebery for a 
period of three months which was spent on the 
development and design of a very elaborate 
training aid. This unit was able to simulate the 
movements of all the central surfaces, landing 
gear, hydraulic valves, warning lights etc 
employed on a modern aircraft. 

Two sections which may not seem as 
exciting as the previous ones, but still none the 
less important are, chair and wheel overhaul. 
When I was there, I found that there was a lot 
more involved than 1 had at first anticipated. 
The appearance and upkeep of the interior of 
an aircraft’s furnishings plays a great 
importance on the passenger’s evaluation of an 
airline. 

I am now in the fourth and final year of my 
apprenticeship and serving a six months period 
at the International Terminal, Sydney. To date 
my experience and studies have been 
concentrated on aircraft maintenance and 
overhaul. But at the terminal I am able to gain 
experience working on and around aircraft in 
operation. 

The manpower allocation is of seven four- 
man crews on a seven week roster. I am in a 
crew consisting of three tradesmen and myself, 
all doing any number of operations on the 
aircraft, We handle the arrival, checking, 
fueling and departure of aircraft in transit at all 
times and in all weather. The co-operation and 
co-ordination here is at a high degree of 
proficiency because on many aircraft the turn¬ 
around time may be as little as 40 minutes and 
there is not only one aircraft on the tarmac 
at a time, but any number up to 12 or 15, all 
requiring attention. 

The importance of these operations can be 
realised, for in this era of airline competition, a 
company’s success can depend very much on 
the reliability and punctuality of its services. 

During my apprenticeship I have been 
attending Sydney Technical College for the 
appropriate trades course, backing this up with 
the Mechanical Engineering Certificate course 
to further my tertiary studies. The culmination 
of my apprenticeship will come at the end of 
this year with my trade finals. 

The company has a coveted “Black Book’' 
which it issues to apprentices who have 
attained a satisfactory level of achievement. I 
have already received a Certificate of 
Commendation and hope that I will receive the 
black book as the finale to my apprenticeship. 

In conclusion I can only say that I hope the 
end of my apprenticeship will only be the 
beginning, I have realised that what I have is a 
career and not just a job. ■ 


TESTING TYRES WITH HOLOGRAMS 


CSIRO scientists in Sydney have designed a system for detecting faults in tyres, 
based on the use of laser holography. 

In the Division of Applied Physics, 

Chippendale, NSW, Mr J. L. Goldberg and Mr 
K. M. O’Toole began applying interferometric 
methods to an ordinary car tyre during an 
experimental program designed to produce 
holograms of objects with very low reflective 
properties. 

They have found that changes of shape in 
the tyre at different inflation pressures can be 
determined using holography. It is believed 
that the variations can be related to defects in 
the structure of the tyre. 

For the examination, the tyre is fitted to a 
standard rim and inflated to a normal working 
pressure, say 26 pounds per square inch. It is 
then set up with the laser, mirror, and glass 
photographic plate as shown in the 
accompanying diagram. Standard 
holographic and interferometric techniques are 
used to locate any defects in the tyre. The plate 
is exposed to two beams from the laser; one is 
a direct (reference) beam, the other scattered 
light reflected from the tyre. Interference 
occurs between these two beams at the surface 
of the photographic film, and a small scale 
pattern of interference fringes is recorded on it. 

The tyre is then deflated by about 0.5 pound 
per square inch and a second exposure is made 
on the same plate. After developing and fixing, 
the plate is put back into its original holder and 
illuminated with the reference beam of light. 

When a viewer looks through the plate (the 
hologram), a three-dimensional image of the 
tyre can be seen, with the difference between 
the original and altered inflation shapes shown 
as a series of contour lines superimposed on 
the reconstructed image of the tyre. These 
contour lines or “frozen fringes,” indicate 
variations of the order of wavelength of light in 
the shape of the tyre. A highly irreguiur pattern 
could indicate a fault in the structure. 

At this stage of development, it is thought 
that the holographic investigation technique is 
too expensive for the ordinary run of 
production tyres but it could probably be used 
without much further development for testing 
aircraft tyres or motor racing tyres. 0 
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ABOVE: A holo¬ 
gram of a tyre. 
RIGHT: An over¬ 
lay drawing of the 
fringes, showing 
how they corre¬ 
spond to the 
defects in the 
tyre. 


BELOW: 
Diagram of the 
setup to produce 
the holograms 
used in the 
interferometer 
technique 


' Circumferential crack in 
inner walls of tyre 



Possible adhesion flaw 
between internal layers 
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AUSTRALIA’S FOREMOST HI-FI AUTHORITIES 

MELBOURNE: 431 Bridge Rd„ Richmond. Vic. 3121 
Tel. 42-3762 

SYDNEY: 257 Clarence St.. Sydney. N.S.W. 2000 
Tel. 29-4563. 


are so much better on a stereo system from Encel. So are 
the all-year-round sounds you love to hear. The sweetest highs, 
the most resonant lows, and all the sounds in between, faithfully 
reproduced as though you were there. Why does Encel have such a 
lead in hi-fi ? Simply because we've specialised in the field of 
high quality equipment since 1958, and we believe we were 
first in the world to do so. 

At all times we carry a quarter-million dollars’ worth of world- 
renowned names in the industry. Our staff is composed of 
stereo specialists — not just salesmen. Our after-sales 
service is unparalleled. 


StASOAyv, 


Because we specialise in the 
field, our prices mean the best 
quality equipment at the lowest 
possible prices, starting from $149. for a 
complete modular system, right up to the ultimate 
in sound. And we offer terms, and welcome your trade-in. 

If you’d like information on any of the following, just 
drop us a lineto our Sydney or Melbourne address, and 
we’ll be pleased to forward available data, authoritative 
reports, tests, of Celestion, KEF, Sonics. Wharfedale. 
SEAS, Interdyn and Janszen speakers; Lux. Rotel. Sansui. 
Sony, Interdyn, J.E. Sugden, Kenwood. Cambridge, 
amplifiers; Sansui, Connoisseur. Dual. Micro. Lesa. JH 
turntables: Stax, PM, Rotel, Sansui headphones; 
Lustre, Grace, Micro tonearms and cartridges ; 

ADC,Grace, Ortofon, Microand Shure 
cartridges, and PML condenser 
microphones. 
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Teaching diction with 


An experiment recently conducted in primary schools in Western Germany used 
Philips cassette recorders in a language laboratory set up designed to improve 
diction in very young children. 


Language laboratory equipment has not, so 
far, been widely employed in lower primary 
teaching, mainly because it was thought that 
children of six to eight years of age were not 
mature enough to work successfully with the 
equipment itself. Because of this, the first step 
was to find out to what extent children in this 
age group were able to use the tape recorders 
necessary for their studies if language learning 
equipment was used. 

The cassette recorder used in the experiment 
allows simultaneous working on two tracks. 
One track is the teacher's and the other the 
pupil's. By this method immediate checking by 
the pupil of his own speech is possible. He is 
encouraged to imitate the pace, rhythm and 
other components of good diction from hearing 
the teacher's recording. He can work as an 


individual because he is working through a 
headset. 

The cassette system makes it easy for the 
child to handle the tape itself, since it is inside 
the cassette. 

It has been observed in schools in Germany 
that children's speech, their verbal use of their 
language and competence with it. has 
deteriorated considerably in recent years; 
mainly, it was thought, because insufficient 
time was being given in schools to the sound of 
language, and to teaching children to speak 
clearly, in a pleasant tone, at a correct and 
acceptable pace. It was found that pupils had 
an exact visual knowledge of the elements to be 
read from a page, but not of the sound that 
they had to produce when reading aloud. 

A child's speech is affected to a large extent 


by imitation of parents, teacher and fellow 
pupils, and until today this has been virtually 
the sole acoustic example available generally. 

In Germany in the past few decades, 
however, the intensity of this training has 
declined for children. This is thought to be due 
to large classes producing lack of time for 
individual correction of a child's speech; 
parental failure to give adequate help to a child 
(assuming they can) during practice at home; 
and general bad influences of other adults and 
children whose speech faults are easily imitated 
and become a pattern for all children within 
that area. All this was seen as a very serious 
problem, giving rise to an inadequate standard 
in reading, and hampering the child's ability to 
Communicate effectively by speaking to others. 

The school authorities in Germany assumed 


that neglect of the sound factor was leading to 
incorrect use of the speech producing 
mechanisms when the child was reading. In 
turn that was producing a lowered 
performance in writing the language from 
dictation and even in free composition. It was 
also felt that a lowered speaking facility was a 
serious handicap for any child in later life. It 
had been observed that reading speeds, 
comprehension of sentence and sound patterns, 
and the motor action of speech had not been 
sufficiently mastered because of this neglect of 
the acoustic factor. 

Mistakes in reading, arising from confusion 
of words, caused the uttering of wrong sounds, 
the addition of superfluous syllables and partial 
syllables. This was a mark of the inadequacy of 
certain pupils in reading and speaking. 


An experiment was therefore set up to 
determine first whether seven-year-old boys 
and girls would have difficulty in working with 
language laboratory equipment and whether 
their absorption with the equipment itself 
would detract from the care with which they 
were attending to the lessons being given over 
it, which would have been a self-defeating 
operation. 

The second intention was to find out, 
assuming that the seven-year-olds could work 
with the equipment, whether the acoustic 
factor, correctly taught on a language study 
set, would affect the performance of pupils in 
learning to read in the lower primary school. 

The experiment extended over two school 
terms, 50 pupils being tested. 

The Philips LCH 1000 AAC Language 
Study Set was selected because this machine 
allows simultaneous working on two tracks, 
self-checking by the pupil, and encouragement 
to imitate the voice on the teaching track. Each 
of the 50 pupils was tested individually. 

The program took the following pattern: 

a. Familiarisation of the child with the 
apparatus. 

b. Reading Test 1: A recording on tape by the 
pupil of a piece of reading which had been 
studied in school. 

c. Audio-Active-Comparative Practice 1: 30 
minutes practice with the program at slow and 
fast speeds, along the lines of listen; follow with 
the teacher; speak with the teacher: compare 
results. 

The tape used had two pre-recorded 
segments. In the first segment, the teacher read 
a passage very slowly to set an example of the 
articulation required. In the second segment, 
the teacher repeated the passage at a flowing 
pace to inculcate a speech rhythm and 
sentence melody, necessary for pleasant speech 
and for the satisfactory conveyance of 
meaning. 

d. Reading Test 2: Recording another piece of 
reading immediately after the Audio-Active- 
Comparative Practice ended. 

e. ^Reading Test 3: Recording by the pupil 
after a lapse of eight days. 

f. Audio-Active-Comparative Practice 2: A 
second period of 30 minutes practice as in (c) 
above. 

g. Reading Test 4: A recording of a final piece 
of reading immediately following practice two. 

It then remained to evaluate the results. 
Since a comparatively small number of pupils 
were tested these results must be taken as 
representative only to a limited extent, and 
should be treated with caution. Nevertheless, 
they do provide a basis for the pursuit of a 
much more thorough-going research with this 
equipment. 

In this limited experiment it was found that 
seven-year-old boys and girls generally are 
capable of working and learning with the 
language study set used in this case, and the 
equipment itself posed no difficulties for the 
children. 

The operation of the equipment (start-stop- 
rewind-adjust volume) is quite soon mastered 
by boys and girls alike, although boys tend, on 
average, to be more adept at the pure 
mechanics. 

Ninety per cent of those tested said that 
learning with the equipment had given them 
pleasure. It is, of course, not known whether 
this attitude would continue after the novelty 
had worn off and the pupils were faced with an 
extended period of use. 



A class of young pupils familiarise themselves with the equipment during one of the tests 
in a German primary school. 
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language labs 


During an Audio-Active- 
Comparison session, a 
child tried hard to in it ate 
the sounds she had just 
heard on the master track. 



In the case of seven-year-old pupils there 
was a clear improvement in the number of 
mistakes made in reading — 90 per cent; and, 
in reading time, a speed-up of 37.5 per cent. 

The substantial drop in reading mistakes 
after two practice lessons is bound up with the 
attainment of greater fluency in reading. 
Control of speech functions when reading is 
then performed with greater precision, and 
regional accents and bad speech habits 
corrected to a considerable extent. With certain 
children, especially those with a musical 
ability, the acoustic experience brought an 
additional benefit — a sudden improvement in 
the rhythm and melody of their speech. 

The connection between the reading and 
speaking improvement and the degree of 
comprehension was not investigated at this 
time. 

A typical pupil who took part in the 
experiment was Gisela. According to her 
teacher, she is of average ability, friendly, 
talkative and -with no inhibitions about 
recording a piece of reading. The test reading 
piece had already been studied in school so 
that it was familiar to the pupil, and the results 
for Gisela are shown below. 

Reading Test 1: The pupil’s reading was 
wholly unsatisfactory, with a large number of 
mistakes disproportionate to the length of the 
text. The reading speed on the whole was slow 
and therefore the mistakes were not a 
consequence of over-haste in reading. A 
striking feature was the flat intonation, there 
being little variation of voice-pitch or melody. 
Punctuation indications, by the raising and 
lowering of the voice and by suitable pauses, 
were virtually absent. The result was a 
monotonous performance. 

A-A-C Practice 1: The results were that the 
number of mistakes showed a rapid decline and 
reading time improved by 34.9 per cent. The 


effort to imitate the speech of the teacher was 
very clearly recognisable, particularly in the 
early sentences. Later, however, the pupil's 
own monotone again asserted itself. 

Reading Test 3: (This was recorded after a 
lapse of eight days.) 

Analysis: The improvement remained, 
although the number of mistakes showed a 
slight increase. The fluency in reading had 
improved to a surprising degree. The pupil's 
tone was pleasing and melodious, only difficult 
or unfamiliar word patterns required lengthy 
consideration and interrupted the flow. In 
general, speech was fluent and the 
pronunciation exactly as taught. The specimen 
intonation heard from the teacher was. still well 


held in the pupil’s mind for it was clearly 
imitated, especially in sentences which, 
technically, required no great reading 
proficiency. 

Reading Test 4: The test piece was practically 
without mistake. Compared with Reading Test 
1, performance improved by 95.9 per cent, a 
startling result. Here the pace was noticeably 
slow and the pupil’s speech had benefited 
thereby. Articulation claimed much 
importance. 

Attached to the report were a number of 
performance charts which are reproduced here 
with a picture of Gisela. 

While great caution must be exercised where 
the sample is as limited as 50 pupils, it would 
appear that, if the experiment is valid and the 
results turn out to be. general on a wider 
experimental basis, then the audio-active- 
comparative language study system will find 
growing acceptance .as a training aid in 
primary schools. ® 


BELOW LEFT. A chart of Gisela's performance in four A-A-C reading practice 
sessions. RIGHT, performance chart on test results of 50 pupils in reading and learning 
according to the method outlined in the text. 
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This is a plug for our batteries... 


Eveready Nickel Cadmium Batteries. 

Completely sealed. No maintenance. And they 
come in a variety of shapes and sizes to suit a 
variety of applications. 

For a brochure about our Eveready rechargeable 
batteries; what they do and how well they do it, 
drop us a line. If you have a problem with your 
power source, we'd like to help you solve it. 

No charge. 


‘Eveready’ 4. ‘Union Carbide’ are registered Trade Marks 


UNION CARBIDE AUSTRALIA LIMITED 

Consumer Products Division, 167-187 Kent Street, Sydney. Tel: 20 559 
SALES OFFICES: 

Brisbane : 243-253 Edward Street. Tel: 31 1391 Melbourne : 505 St. Kilda Road. Tel: 26 1241,26 2332 
Adelaide : 41 -49 Currie Street. Tel: 51 6099 Perth : 901 Hay Street. Tel: 21 2926 
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Radar for Fog-bound Vehicles 


The Milliard company in the UK has successfully tested a radar system designed 
to allow airport vehicles to move around in dense fog. 


Since automatic landing system^ enable 
aircraft to land in dense fog, airport vehicles 
such as fire engines and ambulances must be 
able to drive safely at high speed when 
visibility is low. The AVOID radar (Airfield 
Vehicle Obstacle Indicating Device) has been 
designed to enable them to do so. It is an 
experimental short-range radar, developed in 
the UK at the Mullard Research Laboratories, 
Redhill, Surrey. 

In place of the conventional pulse technique, 
it radiates a continuous wave, frequency 
modulated, and calculates range from the 
resultant difference frequencies. The aerial is 
mechanically rigid, but sweeps horizontally by 
purely electronic means. 

A system able to resolve objects as close as 
two metres, using conventional pulse 
techniques, would require a pulse length of 
only lOnS. This would present almost insoluble 
problems of bandwidth, generation and 
transmit/receive switching. It was therefore 
decided to measure range by applying a linear 
frequency modulation to a continuous 
transmission. 

The transmitter frequency, shown by the 
solid line in figure 1, increases linearly with 
time, through the range 8GHz to 11GHz, then 
decreases linearly from 11GHz to 8GHz. A 
return signal from a close target (broken line) is 
of the same shape but is delayed slightly in 
time, and the return signal from a more distant 
target is again of the same shape but is delayed 
further in time. 

If these return signals are mixed with a 
sample of the transmitter output, and the 
difference frequencies extracted, a close target 
produces a low-difference frequency and a 
more distant target produces a higher 
difference frequency. 


There will usually be targets at all ranges so 
that a spectrum of difference frequencies will 
be produced, with frequency proportional to 
range. 

There will be some confusion at the turn 
around points on the main frequency sweep 
where, for example, the main frequency can be 
falling when it is mixed with a return signal 
generated while the main frequency was rising. 
At the crossover points (figure 1) the difference 
signals will fall to zero. If the time required to 
measure maximum range is made short relative 
to the total sweep time, this effect can be 
neglected. 

In order to allow a vehicle to be driven at 
useful speeds, when using this system, it is 
essential to present the information in a 
manner which is clear and unambiguous to a 
relatively unskilled observer. 

The presentation is on a cathode ray screen 

— a modified TV receiver in the unit illustrated 

— and the horizontal and vertical sweep 
systems are arranged to produce an image 
which closely approximates the scene in front 
of the vehicle. 

The aerial provides a 60° horizontal 
(azimuth) scan by purely electronic means, the 
aerial being so designed that its angle of 
radiation depends on the frequency of the input 
signal. Thus, the timebase which sweeps the 
radiated signal through the 8 to 11GHz range, 
also sweeps it back and forth horizontally in 
front of the vehicle. 

This same timebase provides the horizontal 
scan for the display tube. The horizontal sweep 
rate is 400uS per sweep (2500Hz). 

Information for the vertical scan is provided 
in a novel and ingenious way. There is no 
vertical scan of the search beam, the vertical 
beam w idth of the aerial being determined by a 


parabolic reflector. 

The signal reflected from the scene will 
consist of an infinite number of difference 
frequencies, representing an infinite number of 
reflection points. These signals are fed to a 
continuously variable filter (‘‘swept superhet 
filter**) which sweeps through the spectrum and 
extracts each difference frequency sequentially. 

The filter sweep is synchronised with the 
vertical sweep of the display unit, and so 
phased that the highest difference frequencies, 
representing the most distant objects, are 
displayed at the top of the screen, and the 
lowest, representing the nearest objects, at the 
bottom. The vertical sweep rate is 40mS per 
sweep (25Hz). 

Presenting the echoes in this vertical 
sequence is perfectly valid. The image which it 
creates, albeit artificially, closely approximates 
the appearance of a level area as seen from a 
slightly elevated position. For example, when 
looking over water, the furthest object would 
be at the horizon (top of the screen) and the 
closest at the observer’s feet (bottom of the 
screen). 

With no further modification, the display 
would appear as in figure 2a. While accurate in 
regard to the presentation of near and distant 
objects, it lacks a sense of perspective, which is 
highly desirable in this application. A much 
more realistic presentation is that provided by 
the so-called radar “B scan** as in figure 2b. 
Here the horizontal sweep is expanded at the 
bottom of screen, providing a degree of 
perspective. 

Finally, the vertical scan is also expanded at 
the bottom, completing the perspective 
requirements. 

Figurea 3 is a block diagram of the complete 
experimental radar. The microwave oscillator 
is frequency modulated by the azimuth sweep 
generator which feeds the pow-er supply. Its 
output goes via a circulator to the aerial and a 
small amount leaks directly into the mixer to 
provide the local oscillator signal. 
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OSCILLOSCOPE MODEL 


FOCUS 


HORZ MAO 


TRIG LEVEL 


VOLTS/CM 


TIME/CM 


CJ^CMOP 


CAtIVp 


B.W.D. ELECTRONICS PTY. LTD. 

DESIGNERS & MANUFACTURERS OF THE FINEST 
ELECTRONIC INSTRUMENTATION 
329-333 Burke Road, Gardiner, Victoria 3146 Phone 25 4425 
127 Blues Point Rd., Nth Sydney, N.S.W. 2060 Phone 929 7452 
SOUTH AUSTRALIA: A. J. Ferguson Pty. Ltd. Phone 51 6895 
WEST AUSTRALIA: Cairns Instrument Services Phone 23 3871 
QUEENSLAND: Warburton Franki (Bris.) Pty. Ltd. Phone 51 5121 
NEW ZEALAND: P. H. Rothschild, Lower Hutt Phone 63 581 


GL&C/993BW 


BWD EXPORT ACTION 
TO OVER 25 COUNTRIES 
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WOW! A NEW DUAL TRACE 
OSCILLOSCOPE FROM BWD 

10MHz-10mv ALL SOLID STATE 

UNMATCHED VALUE & QUALITY 

$350 

/r\liio + ov if o rr I i r' \ 


(plus tax if applic.) 
F.O.B. FACTORY 

bwd 539 combines a 
sparkling performance 
with the renowned 
stability of a bwd 
oscilloscope. An 8 x 10 
cm display with 3kV EHT, 
10MHz triggering and an 
active T.V. Frame or Line 
lock. 5% calibration 
including 10% line 
change and a 2% 
calibration signal. 
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BRIEF SPECIFICATION 
VERTICAL AMPLIFIERS; (both 
Channels). DC to 10MHz — 

3db, 10mV to 50V/cm in 12 
steps. 

TIME BASE. 

200nSec/cm to 2.5 Sec/cm range. 

18 steps, 5-1 vernier and calibrated 
X 5 magnification. 2Hz to >10MHz 
auto trigger. 

HORIZONTAL AMPLIFIER. 

DC to >750kHz 0.6 to 6V/cm. 

Write and call today for full specifications 
of this model and our wide range of 
highly competitive instrumentation. 


v, 
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Figure I. Phase relationships between the transmitted frequency 
modulated signal and responses from far and near targets. 


RIGHT: Figure 2. Showing the difference between a scene in 
plan view (A) and the same scene with perspective obtained when 
using a radar B scan (B). 



KEY 

1. Microwave oscillator 

2. Aerial 

3. Mixer 

4. Amplifier 

5. Mixer 

6. IF amplifier 


7. Detector 

8. Compressor 

9. Vertical sweep generator 

10. Local oscillator 

11. Cathode-ray tube display 

12. Horizontal sweep generator 

13. Power supply. 


Figure 3. The block diagram of the radar system. 





The photograph on the 
left shows a normal view 
as the driver would see 
through the windscreen 
of his vehicle. On the 
right is the equivalent 
radar picture from the 
screen of the prototype 
system. 
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(A circulator is a waveguide type diplexer 
which permits simultaneous use of the one 
aerial by both transmitter and receiver.) 

Return signals from targets pass via the 
circulator into the diode mixer and the 
difference frequencies are extracted and 
amplified. High-difference frequencies 
corresponding to long-range targets are 
amplified more than low-difference frequencies 
corresponding to short-range targets. The next 
four blocks on the diagram comprise the swept 
superhet filter which scans through the range 
spectrum as determined by the vertical sweep 
generator. The output from the swept superhet 
is compressed in dynamic range and fed to the 
bright-up amplifier of the display. The X and Y 
signals for the display are obtained from the 
horizontal and vertical sweep generators. 

The aerial consists of a piece of waveguide, 
1.2M long with circular holes cut in the broad 
face; it uses dielectric loading inside the guide. 
Both dielectric constant and hole spacing are 
selected to eliminate spurious lobes. To obtain 
better radiation from the holes, there is another 
dielectric layer on the outside. 

The target resolution for this system is 2° in 
azimuth over a 60° scan, ie, 30 elements, and 


2M in range over a maximum range of 160M, 
ie, 80 elements. Thus the complete picture 
comprises 2,400 elements. The transmitter 
produces 30mW of power. 

The experimental equipment built for 
laboratory evaluation has been installed in a 
vehicle, with a modified portable television 
receiver as the display. The photos show both 
a driver’s view ahead and its radar 
representation. 

An extensive program of trials has 
demonstrated that a short period of 
familiarisation is necessary, after which the 
radar picture is found very useful. 

Blind driving, with the windscreen obscured, 
was undertaken during a simulated emergency 
at Stansted Airport in Essex, in which an 
aeroplane and 9100 litres of fuel were ignited. 
The radar vehicle, with the front and side 
windows blacked out, was driven successfully 
at about 60KM/h over a complex course, 
approximately 500M long, leading four fire 
engines to the burning aircraft. 

More conventional tests and 
demonstrations, with a filmed record of the 
radar picture and the outside view, have been 
made at Heathrow, Gatwick and Famborough 
airfields, and on a British motorway. 


Among advantages of this radar over exist¬ 
ing conventional radar systems are that it is 
cheap and simple; its resolution and near-range 
performance are superior to those of 
conventional systems; it has no moving parts; 
it produces a daylight-viewing flicker-free 
picture; it does not require high-power or high- 
voltage supplies; and, finally, it is unlikely to 
interfere with, or receive interference from, 
other radars. 

The new system has applications other than 
those already suggested: for example, for 
police vehicles and ambulances on foggy 
motorways; as a harbour radar for small ships 
or as a radar for launches in rivers and 
crowded waterways; as a forwarding-looking 
radar for military vehicles or individual soldiers. 

Design, construction and testing were 
carried out by K. Holford on the system and 
A. J. Lambell on the aerial. Much of the work 
was supported by the MEL Equipment 
Company Ltd, of Manor Royal, Crawley, 
Sussex, England. 

(Based on an article by K. L. Fuller, BSc 
(Eng), MIEE, CEng, research chief of 
microwave systems group, Mullard Research 
Laboratories, UK.) g* 
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• AWA—Australia’s Own Electronics Organisation. • TOA Electric Co. Ltd.—Public Address Equipment. 


Why not have the world’s finest? 

The world's finest public address systems and equipment . . . Australia's leading electronics 
organisation . . . AWA and TOA combine to bring a new high standard of equipment and 
service to Australia! TOA delivers high efficiency, long life and a sound that stretches 
carrying power and reliability to greater ranges in the most difficult conditions. TOA, 
Japan's top manufacturer of P.A. equipment, is now distributed in Australia and New 
Guinea by AWA, the Australian company deeply involved with satellite tracking, Project 
Apollo and satellite communication. 


Distributed through the Consumer Products Division of AWA SYDNEY—Phone 797 5757 

MELBOURNE—Phone 560 4533 
ADELAIDE—Phone 72 2366 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 
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Tidal research 

Following our publication of a news item under the above heading 
in our September, 1971 issue (page 29), we have been notified that the 
system described as being under development in the UK is similar to 
one which has already been developed over the last four years at the 
Horace Lamb Centre for Oceanographical Research, Flinders 
University of South Australia. 

The centre now has four of these systems, which measure pressure 
and temperature, and over the past two years has used them extensively 
for tidal measurements on the continental shelf in the Great Australian 
Bight, in South Australian Gulf waters, and also at Dampier 
and Broome in Western Australia. The centre has also developed a new 
solid-state current meter which gives bottom velocities and direction. 

In the SA system, a crystal controlled oscillation is divided down 
and the various frequencies gated together to perform certain logic 
functions. The outputs of five sensor channels are put through a 12-bit 
analog-digital converter and written in octal code IBM format on a 
seven-track incremental recorder. As well as the sensor outputs, a time 
code, logger identification, and run number are written on the tape. The 
inputs are sampled 256 times every four seconds, then the sampling rate 
changes to 124 samples every 4 minutes 20 seconds. These rates are 
nominal as they may be changed by varying the gating of the logic 
functions. 

The whole system is run on internal dry batteries and enclosed in a 
steel canister which sits on the sea floor for periods exceeding 30 days. 
After retrieval, the cassette tape can be fed straight into a computer and 
the results obtained within two hours. (The Horace Lamb Centre for 
Oceanographical Research, The Flinders University of South 
Australia, Bedford Park, South Australia 5042.) 

Direct satellite TV 

Under an international agreement, the Indian authorities in 
collaboration with NASA will conduct SITE (Satellite Instructional 
Television Experiment) for one year in 1974-75. The general objectives 
of the experiment are: 

To make direct satellite television broadcasting possible for the 
population of India; 

To gain experience in the development, testing and management of 
a satellite-based instructional television system particularly in rural 
areas and to determine optimum system parameters; 

To demonstrate the potential value of satellite technology in the 
rapid development of communications in developing countries; 

To demonstrate the potential value of satellite broadcasting 
television in the practical instruction of village inhabitants; and 

To stimulate national development in India, with important 
managerial, economic, technological, and social implications. 

The International Telecommunication Union (ITU) is executing a 
support project for the development of the terrestial facilities to enable 
transmission and reception of programs through NASA’s ATS-F 

•MIIMMilHMMIMUIMMIIIHMHIMMIHMM.. 

Extreme miniaturisation 

Research being conducted at the Siemens’ laboratory of electron 
microscopy, Berlin, has yielded an interesting development in the 
miniaturisation of data storage. An electron microscope “turned upside 
down” can, theoretically, record 1000 Bible-length books on a 25sq mm 
foil. This is achieved by an electron beam, 0.0lum in diameter, which 
leaves traces upon a carbon foil, graphically duplicating the original. 
Conversion back to a legible form, faithful to the original, takes only a 
fraction of a second. 

The waffle-like object in the photograph is a 200-fold enlargement 
of a specimen carrier grid, used to store information in extreme 
miniaturisation. The actual grid, 2mm in diameter, is held in forceps by 
the girl in a white coat. The other girl is holding a photograph 
reproduced from a reduced version. 


satellite, scheduled to be launched in 1973, which will be shifted in orbit 
for the one-year experiment. The ITU is organising the modification and 
extension of an existing experimental satellite communications earth 
station at Ahmedabad, north of Bombay; and the development of 
special community receivers necessary for reception of direct TV 
broadcasts in the Indian villages. Clusters of villages in different parts of 
India have been selected with a view to finding solutions to such 
problems as power sources, maintenance, and operation. 


Magnetic detector 

The Schonstedt Instrument Co, USA, has designed a magnetic 
surveillance system, model SD/2, to detect magnetic objects, including 
guns and knives, which may be carried by a person into a sensitive area. 
Known as the “Searcher”, the device could also be used to detect 
magnetised articles which may be thoughtlessly carried into computer 
tape storage areas. The device is extremely simple to set-up and operate, 
it has a very high sensitivity, is extremely portable, and has a wide range 
of sensitivity settings. Concealed versions are available for anti-criminal 
applications. Special models which can operate alarms or controls are 
also available. 

Setting up the system simply requires the unit to be plugged into 
the mains, two tubular stands to be placed about 4ft apart and 
connected to the unit, a switch pressed and a zero control set. The 
Australian agent is Watson Victor Ltd, PO Box 100, North Ryde, NSW 
2113. 
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looks good...sounds better... 

new Plessey C80X 



Features 

Large ‘O’ magnet gives 20 watts 
RMS power handling in recom¬ 
mended enclosures and lower ‘Q’ 
for cleaner bass. Long throw voice 
coil allows extreme excursions 
with minimum distortion. Infinite 
baffle response is 35 Hz to 20 kHz. 


In the recommended 1.8 cu. ft. 
enclosure it is 54 Hz to 20 kHz 
± 6 dB and 41 Hz to 20 kHz at 
± 10 dB. The high frequency 
response is a particularly outstand¬ 
ing feature in such a rugged 
speaker capable of 20 watts RMS 
power handling. 


Here’s an outstanding 
new wide-range high 
performance loud¬ 
speaker you can’t 
afford to miss. It has 
superb good looks and 
sounds even better. In 
the recommended 
enclosure you’ll have 
exceptional response 


54 Hz to 20 kHz ± 6 dB 
and remarkable 
20 watts RMS power 
handling. This is a truly 
exciting yet economical 
hi-fi speaker... be 
sure to see it and hear 
it. Available at Plessey 
Rola distributors and 
leading hi-fi centres. 


Rola 


Plessey Rola Pty. Limited 

The Boulevard, Richmond, Victoria, 3121 
Telephone 42 3921. Telex 30383 

N.S.W. P.O. Box 2, Villawood, 2163. Telephone 72 0133 


Specifications 

Power handling capacity 

Fundamental resonance 
Voice coil diameter 
Voice coil impedance 
Frequency response 
Air gap flux density 
Total gap flux 


20 watts RMS in 
recommended enclosure 
45 Hz nominal 
1 " 

8 or 15 ohms 
35 Hz to 20 kHz ± 6 dB 
1.15 tesla 
455 // weber 


A woofer version, C80, is 
also available. Frequency 
response is 35 Hz to 8 kHz 
± 6 dB. 


Distributors: N.S.W.: General Accessories, Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. 

Vic.: Lawrence & Hanson Pty. Ltd., General Accessories, Radio Parts Pty. Ltd. Qld.: General Accessories, The Lawrence & Hanson Electrical Co. (Qld.) Ltd. 
S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd.. General Accessories. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania 
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Power line overload indicator 

Following a four-year rigorous and intensive test program in the 
UK, Ferranti Ltd has begun quantity production of a power line 
overload indicator. The device, which functions independently of the 
distribution voltage, senses any abnormal currents flowing in overhead 
electricity supply lines. It provides an overload indication by. means of a 
fluorescent display which is easily seen at ? distance. When a fault 
occurs, the indication remains visible while the power is cut off, and is 
cancelled only after the line is permanently reclosed. 

The indicator reduces the time taken for a line engineer to find a 
faulty section of cable, and thus reduces inconvenience to consumers 
since the supply can be reconnected as soon as the faulty section is 
isolated. When the line has been repaired, the indicator will 
automatically reset itself in its. normal position. 

The overload current sensing element consists of a moving iron 
armature with two stable positions. By sensing the electromagnetic field 
local to a line, the element will deflect in the presence of an overload 
current. Deflection is sufficiently rapid to enable the overload postion to 




be obtained before the line's protective gear disconnects the supply. 
When the lirfe is re-energised, the deflection is cancelled using energy 
derived from the electrostatic field local to the line. As the reset time is 
between 15 and 60 seconds (depending on the distribution voltage), the 
device will not respond to line-switching transients due to switch 
reclosures. 

The moving parts and electronic control circuitry are protected 
from environmental effects by hermetically sealed toughened-glass 
covers. The complete device is mounted on the line by standard live line 
clamp fittings. The indicator is able to accommodate anv diameter or 
any material of line conductor in service. (Ferranti Ltd, Thornybank 
Trading Estate, Dalkeith, Midlothian, Scotland.) 
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Radio link for railway 

A radio link system to provide 
communications along the Port Augusta to 
Whyalla railway in South Australia has been 
ordered by the Commonwealth Railways from 
Standard Telephones and Cables Pty Ltd. The 
UHF radio system will provide direct 
communications along the 50-mile route as 
well as providing channels for permanent way 
maintenance. The Port Augusta to Whyalla 
railway, now under construction, will be a 
branch line off the main trans-Australian 
railway between Port Pirie and Kalgoorlie. 

Altogether 12 channels will be provided in 
the radio system linking Port Augusta with 
Whyalla. Provision will be made to intercept 
channels at the repeater site at Lincoln Gap. In 
addition to the 450MHz radio system, STC will 
also supply 12-channel multiplex equipment 
and supervisory equipment for the complete 
supervision of each of three radio sites at 
Whyalla, Port Augusta and Lincoln Gap. The 
company will also supply aerials and battery 
chargers for the equipment. 

ABCB news 

As from October 25, 1971, the Australian 
Broadcasting Control Board is located at 
Marland House, 562-574 Bourke Street, 
Melbourne, 3000. The telephone number is 
602 0151. The board has announced that 
national broadcasting station 4HU Hughenden 
commenced service on October 1, 1971, on 
1570KHz, and that following the opening of 
studios by 3LK in Horsham the station is 
known as 3LK Horsham. The station still 
operates on 1090KHz. 

End of historic station 

The British Post Office radio station at Slip 
End, Herts, went out of service in May after 42 
years’ service, during which it took part in 
many historical events. The station came into 
operation in 1929 when the radiotelephone 
service to New York was opened, receiving HF 
signals from Lawrenceville; the outward 
transmission was from Rugby to Netcong, NJ. 


It took part in the broadcasts that preceded the 
King’s Christmas message in the thirties, 
monitored radio transmissions from the first 
Sputnik, and maintained communication with 
lone yachtsman Robin Knox-Johnston. 

One of the station’s first jobs was to listen 
for any reply to a telegram transmitted to the 
moon from G-BR, Rugby, handed in and paid 
for by an eccentric. Since 1938, Slip End has 
acted as a frequency checking station, 
monitoring domestic radio transmissions for 
accurate maintenance of frequencies, and co¬ 
operating with other countries in tracing 
interference and maintaining trouble-free 

operation of international radio 

communication. This work has now been taken 
over by the Ministry of Posts and 
Telecommunications. 

Data distribution study 

The European Space Research Organisation 
(ESRO) has awarded Marconi 

Communication Systems Ltd, UK, a study 
contract which could lead to an entirely new 
approach to data transmission in Europe, and 
determine the future development of data 
distribution. The contract calls for a detailed 
examination of a projected system which 
would use a geo-station ary satellite linked to 
large numbers of small, low-cost ground 
stations, and which would be devoted 
exclusively to the distribution and transmission 
of data. 

The study will make a thorough analysis of 
predicted traffic, and will identify probable 
customers and requirements, and will make an 
assessment of cost based on both random and 
anticipated traffic volumes. The final system 
will be expected to provide wide coverage, 
regional and national, combined with low cost 
to the individual user and a simple interface 
with existing systems. 

Celestial research 

Two Skylark rockets were launched from 
Woomera recently to give British and 
Australian scientists a unique opportunity to 
determine the position of a celestial x-ray 


source. The British Science Research Council 
sponsored the experiments. The first Skylark, 
fired at 11.30 am on September 27, carried an 
experimental package from Leicester 

University, England, designed to observe the 
occultation by the Moon of an X-ray source 
known as GX3+1. The scientific 

measurements from this firing were to be 
combined with those from the second Skylark, 
due to be fired about one month after the first. 
The results should enable scientists to locate 
the position of GX3 + 1 to within one or two 
arc seconds. The next opportunity to observe 
the occultation phenomena from Woomera will 
be in about 20 years. 

Tracking station contract 

Following the calling of public tenders, 

Standard Telephones and Cables Pty Ltd has 
been awarded a further contract, with an 
estimated value of about $3-million, for the 
operation and maintenance of the Honeysuckle 
Creek tracking station in the ACT. STC has 
had the contract since the station was opened 
in March, 1967. The new contract is from 
January 1, 1972 to May 31, 1974. 

Honeysuckle Creek is one of three prime 
Apollo stations for manned lunar landing 
activities, and is part of the manned space 
flight network managed by NASA’s Goddard 
Space Flight Centre. 

Mariner 9 status 

On September 22, Mariner 9, the latest US 
space probe to Mars, switched its radio 
transmitter to a more powerful antenna for 
increased signal strength. A command, stored 
in the spacecraft’s on-board computer prior to 
launch last May', transferred the transmitter 
from a low-gain omni-directional antenna to a 
high-gain antenna. An increase in signal 
strength was reported by the Canberra 
tracking station of the NASA deep space 
network. Mariner 9 was due to reach Mars on 
November 13 when it was to go into orbit 
around that planet for a period of not less than 
90 days. (See also “Electronics Australia”, 
July, 1971, page 29.) 
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flJ) pioneer adds the 

4 th dimension— 
Quadraphonic Sound 


Pioneer QA 800 the first completely integrated pre-main 4-channel amplifier with 
‘quadralizer’ circuitry. Far more than just a synthesiser, the QA 800 can be 
driven by any 2 channel or 4 channel stereo source including: Pioneer 
QT 6600 4 channel open reel tape deck or QT 2100 4 channel, 8 track 
stereo tape cartridge deck. 

ADDITIONAL PIONEER 
QUADRAPHONIC SOUND EQUIPMENT. 

QL 600, ‘quadralizer’ with 2 channel stereo amplifier. Added to 
existing stereo systems it needs only 2 more speakers to make, 
a full quadraphonic sound system. 

QC 800 4 channel pre-amplifier with ‘quadralizer’. 

QM 800 4 channel power amplifier. 

QX 8000 quadraphonic receiver/amplifiej; 
which combines all possible 
combinations from source 
to quadraphonic output. 

tfoPL 
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Casting zinc in rubber moulds 

Recent trials in Melbourne have proved the 
technique of centrifugal casting using a zinc 
base alloy and silicone rubber moulds. This 
development is taking place concurrently with 
similar developments in the USA. The 
Melbourne trials were carried out using 
ILZRO 12, a zinc base alloy containing 12 per 
cent aluminium and one per cent copper, with 
a casting temperature of 480°C. The silicone 
rubber moulds were simply made and proved 
ideal for a short run. Undercuts and difficult 
contours in the design were readily reproduced. 
The trails were carrried out by Lega Pty Ltd in 
co-operation with The Broken Hill Associated 
Smelters Pty Ltd. 

The latter company states that production of 
zinc base castings in silicone rubber moulds 
should have considerable short-run industrial 
potential. The use of zinc alloys in lieu of 
lead/tin/antimony alloys results in less flashing 
due to lower density, more castings per pound 
of metal, and castings possessing tensile 
strengths of up to 50,000psi. Further 
information may be obtained from The Broken 
Hill Associated Smelters Pty Ltd, GPO Box 
129IK, Melbourne, 3001. 

Supersonic study 

The Department of Civil Aviation has asked 
the Australian Academy of Science for advice 
as to the likelihood of supersonic airliners 
affecting Australia’s upper atmosphere. The 
academy had earlier been concerned about this 
matter, and had appointed a working group of 
noted Australian scientists to report on it. The 
group has already begun evaluating the 
scientific evidence relating to the atmospheric 
effects of the introduction of supersonic 
aircraft to Australian air routes. The group will 
also assess the worth, and recommend the 
means and extent of Australian research 
relevant to these effects, as part of a global 
program or otherwise. The academy has 
agreed to make the results of the working 
group's evaluation available to the department 
early in the new year. 

Communication 72 

A conference and exhibition on radio and 
data communications will be held at Brighton, 
England, from June 13 to 15, 1972. Called 
Communication 72, the event has the support 
of the Electronic Engineering Association, 
interested government departments, and the 
IPC Publishing Group, which through its 
publications “Electronics Weekly” and 
“Wireless World” is to organise the associated 
conference. The latter is devoted to civil and 
military communications techniques, 
equipment and systems. The overall organising 
company is ETV Cybernetics Ltd, 1 Victoria 
Terrace, Ealing Green, London W5 5QS, 
England. 

.umitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHuiiiiiiMiiiiiiiiiiiiiiiiiiiiiiimiiiiiiimniiiiiiiimiiiiiiiii 

Banking terminal 

A completely self-contained terminal for 
computer systems, the TT14, has been 
designed by Standard Telephones and Cables 
Pty Ltd specifically for Australian savings and 
trading banks. It requires only power and 
PMG-line connections to give individual com¬ 
puter access through modem or line terminat¬ 
ing unit interface, dependent on customer re¬ 
quirement. The keyboard complies with 
ECMA specification for class B keyboards. It 
contains a full typewriter alphabetic layout 
plus a separate numeric section, including a 
double zero. Special purpose keys are branch 
no, credit and debit. A 10-digit numeric dis¬ 
play and a separate numeric field indicator are 
viewed through a circularly polarised screen to 


Conduits over expressway 



Australian Post Office engineers have put 
these six runs of PVC conduit into the 
concrete footway of an overpass, the 
Bringelly road bridge, crossing the new 
Western Expressway at Kingswood, 
NSW . The ducts have far more capacity 
than required at present, but provide for 
anticipated telephone growth in the 
district over the next 20 years . The bridge 
is about 300ft long, but there are long 
approaches at both ends. The bridge 
installation is one of a number of Post 
Office works connected with the first 
section of the expressway from the Nepean 
River at Regentville, east to Prospect. 

Confravision launched 

Confravision, a system of converences-by- 
television, was launched in the UK recently. 
This service, unique to that country, enables 
conferences to be held in purpose-built studios 
between two groups of people in complete 
privacy over Post Office video circuits. At the 
inaugural ceremony, studios were opened 
simultaneously in London, Birmingham, 
Bristol and Glasgow. A fifth studio is to be 
opened in Manchester later this year. The 
charges for Confravision are about $250 per 
hour up to and including 125 miles, and about 
$380 per hour over that distance. However, for 
the first three months the Post Office is offering 
users a trial of the service for a nominal fee of 
just over S40. (See “Electronics Australia”, 
August, 1968.) 



eliminate reflections. (Standard Telephones 
and Cables Pty Ltd, 252-280 Botany Road, 
Alexandria, NSW 2015.) 0 


DICK SMITH 



THE 

ELECTRONIC 

NUT 


Model 200 H Multitester 
20,000 O/Volt 
Australia’s best 


SPECIAL 

$1050 


SPECS 

DC/V: 5V 25V 50V 250V 500V 2,500V 

OHM: 0-60kft 0-6Mft 

Scale Centre: 300ft 300kft 

db: 20db to + 22db 

Approx. Size: 4%" x 3Va° x 114" 

AC/V: 10V 50V 100V 500V 1,000V 

Battery: Internal 1.5V x 1 


SPECIALS 

1 Watt Walkie Talkie ....... S39.95 

100 MW Walkie Talkie . $23.00 

Desoldering Tools .. $5.95 

8' Lock Aerials .... $6.75 

2 N 3055 Transistors .... $1.66 

12 Volt Siren . $12.50 

Stereo Headphones.-.-. $6.75 

Amateur Call Books ....— .95c 

7" x 5" 8Speakers..... $4.50 


Complete range of burglar alarm components 
for both home & vehicle. 

“A.R.” battery savers • Realistic Communica¬ 
tions Receivers • Belling Lee mobile radio 
aerials. “INNERBOND”. 

EXPO HI-FI EQUIPMENT 

El000 10 Watt R.M.S..-. $54.00 

KA 330 20 Watt R.M.S... $69.00 

TA 3100 25 Watt R.M.S. . £79.00 

GARRARD 418A CHANGER including cover 
and base .... $65.00 

DICK SMITH 
WHOLESALE PTY. LTD. 

10 Atchison Street, 

St. Leonards. N.S.W. 2065 
Phone 43 1414,4397739 



Open Saturday Morning 
Ample Parking at rear. 
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Special Christmas Project: 


The Musicolour n 


The Musicolour is a device for obtaining a musical kaleidoscope from your 
favourite records. It audio-modulates coloured 240-volt incandescent 
lamps to give vibrant and colourful displays. It can be driven by a stereo 
amplifier or from tape recorders, guitar and organ amplifiers. First 
published in October 1969, the Musicolour is re-presented here with a 
completely new circuit. 


by LEO SIMPSON 


Since the original Musicolour was published 
in the October 1969 issue of “Electronics 
Australia”, so-called “psychedelic” light shows 
have become very popular in clubs, 
discotheques, dance halls and the home. 
Literally thousands of Musicolour units have 
been built by home constructors. Musicolours 
and units similar have been incorporated in 
commercially built stereograms and juke¬ 
boxes. In fact, apart from stereo amplifiers, the 
Musicolour is probably the most popular 
constructional project ever published by 
“Electronics Australia”. 

The Musicolour is a light modulating device 
of the type often referred to in American 
electronics magazines as “Colour Organs” or 
“Light Organs”. 

Basically, the Musicolour splits an incoming 
audio signal into three frequency bands, 
hereafter referred to as the high, medium and 
low channels. The signal derived from each 
channel is used to control a Triac — a 
semiconductor device which varies the AC 
power fed to incandescent lamps. The power 
supplied to the lamps then becomes 
proportional to the amplitude of the derived 
signal. 

The variety and colour of the light displays 
available is almost limitless and indeed, the 
effects are very hard to describe in print. You 
can be sure that this is one of the eye-catching 
and work-stopping ideas ever thought up (as 
our Editor has noted), borne ideas for building 
suitable displays are given at the end of this 
article and in an article we hope to publish next 
month. 

Having described what the Musicolour 
basically does, the question must arise, “why 
come out with a new circuit that performs 
much the same function?” In answer, let us 
state that the essence of the original 
Musicolour was its simplicity and being simple, 
it had some disadvantages. The new 
Musicolour overcomes these disadvantages to 
a large extent but it has a more complicated 
circuit. 

The average drive signal required by the 
original Musicolour was about 1 watt, at an 
impedance level of about 8 ohms. This meant 
that the unit could not be merely connected in 
parallel with one of the loudspeakers in a 
domestic stereo system, for example, because 
for correct operation the volume delivered by 
the loudspeakers was unreasonably loud. Thus, 
a separate, low-powered amplifier was required 
to drive the Musicolour so that the signal 
delivered to it became independent of the 
amplitude delivered to the loudspeakers. 

We compromised on this relatively low 
sensitivity as we reasoned that most 


constructors would have a small amplifier that 
could be pressed into service and thus save 
money. We were wrong! After the Musicolour 
was published we had a spate of requests for a 
suitable amplifier circuit, indicating that most 
constructors were not really in a position to 
take advantage of the economices in the circuit 
design. The revised Musicolour does not 
require a separate amplifier — it can be driven 
from the headphone socket provided on most 
stereo amplifiers and tape recorders. It is about 
100 times more sensitive than the original 
circuit. 

Another major advantage of the new circuit 
is that the separation between the three 
channels is much greater and there is virtually 
no interaction between the various controls. 
While the unit is more complex than the old we 
do not expect the associated price increase to 
be more than about $10. Let us now describe 
the various circuit functions. 

Since the circuit uses Triacs, the full mains 
voltage is present in many sections and indeed, 
depending on how the power point from which 
it is operated is wired, the whole circuit board 
will have 240 volts applied to it — no section 
of the circuit is earthed. This means that the 
incoming audio signal must be completely 
isolated — for safety’s sake — from the 
Musicolour circuit. 

The method of isolation used is a small 
mains transformer, 240V to 12.6V, working 
backwards. That is, the audio is applied to the 
12.6 volt winding and is stepped up in the 
240V winding. The prime reason for using a 
mains transformer instead of a better quality 
audio type, is that, apart from providing a suit¬ 
able turns ratio at a modest cost, the trans¬ 
formers specified have very high insulation 
between windings. They conform to the same 
specifications laid down for transformers used 
in battery chargers, model train controllers and 
similar “appliance” applications. 

After passing through the step-up 
transformer, the audio signal is fed, via the 
sensitivity control potentiometer, to a voltage 
amplifier stage, Trl which has a gain of 10 
times. In turn, the amplified signal passes to an 
emitter-follower stage which has, as its emitter 
load, three 2K potentiometers connected in 
parallel. These three potentiometers control 
the signal level applied to the high, medium and 
low channels. 

Frequency splitting for the three channels is 
accomplished by a combination of active high 
and low pass filters. The filters consist of a 
simple second order filter (ie, double RC 
network) combined with an emitter-follower 
stage to provide positive feedback. The positive 
feedback greatly increases the attenuation 
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factor of the filter. The theory of operation is 
beyond the scope of this article but it will 
suffice to know that each filter has a gain of 
approximately 0.9 over its bandpass and an 
attenuation slope approaching 18dB/octave 
beyond the turnover point. 

A high pass filter, using Tr3, is used for the 
high channel — it passes only those signals 
above 2KHz. Similarly, a low pass filter, using 
Tr6, is used for the low channel — it passes 
only those signals below 300Hz. The medium 
channel uses a high pass filter, using Tr4, 
followed by a low pass filter, Tr5. The 
bandpass of the combined filter is from 300Hz 
to 2KHz. While the frequency allocation for 
each of the channels is certainly not an even 
division of the audible spectrum, it is a logical 
one in terms of music and from the viewpoint 
of obtaining the best visual display from most 
music signals. 

As the signals from each of three channels 
are eventually used to control a Triac in each 
channel, it is now appropriate to briefly 
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Heavy duty air-cored honeycomb type 
Inductances for use in loudspeaker 
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The DMM2 is a compact instrument which provides a clear reading of 
AC and DC voltage and current, and resistance—with all push-button 
selection. The SP-2 Current Shunt extends normal current ranges by 
eight and is available as an optional extra. 

• DC & AC Voltage Ranges— 

200.0 mV-1,000V each in 5 ranges 

• DC & AC Current Ranges— 

200.0 M each with an extra 4 ranges each up to 2.000A with SP-2 
Current Shunt 
© Resistance Ranges— 

200.0 fi-2,000 Ktt in 5 ranges 

• Sample Rate-— 

approx. 5 readings/sec. 

• Response Time— 

DC ranges, less than 1 sec. AC ranges, approx. 3 sec. 



Distributed by: 


RE-CHARGEABLE BATTERY PACK 


When fully charged, Battery Pack BP2-- 
an optional extra—gives 5 hours’ field 
operation. Easily fitted to the rear of the 
DMM2 . . . gives you completely portable 
operation. 
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ADELAIDE . 93 6117 

BRISBANE . 21 0586 

PERTH . 28 5725 

LAUNCESTON . 2 5322 
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describe the operation of Triacs. 

In essence, the Triac is a bi-directional 
switch which after being triggered into conduc¬ 
tion, stays “on” until the supply voltage 
decreases to zero or reverses in polarity, when 
it turns off and can be switched on again. Used 
with AC, a Triac can be triggered into 
conduction at any point on either half cycle by 
a low voltage signal of either polarity applied 
between the gate electrode and terminal 1 
(anode 1). Note that, since the Triac is a bi¬ 
directional device it has no anode or cathode as 
such. The two end terminals are normally 
referred to as “anode 1” and “anode 2” or 
“terminal 1” and “terminal 2”. 

As the Triac is a switching device which is 
either fully conducting or “off,” the only means 
by which it can be used to obtain variable 
control of power is to use it as a very rapid 
switch which closes for variable periods of time 
during each half-cycle of the AC voltage wave¬ 
form — by adjusting the instant during the 
half-cycle when it triggers into conduction. 

The method of Triac triggering we have 
used is called “phase control” — it involves 
applying to the gate electrode a sharp pulse of 
current whose phase, relative to the AC 
waveform, can be varied. The pulses are 
generated by a programmable unijunction 
transistor or PUT, the GE D13T1. 

Briefly, the mode of operation of the three 
PUT pulse generators (one per channel) is as 
follows: 

A 0.1 uF capacitor, one side of which is 
connected to the anode of the PUT is charged 
via a 6.8K resistor from the 12.6V, full-wave 
rectified but unsmoothed, DC supply rail 
When the capacitor voltage rises above the 
PUT anode gate voltage which is provided by a 
voltage divider consisting of 12K and a 
4.7K resistors, the capacitor is discharged by 
the PUT and a sharp pulse is delivered to the 
gate of the Triac, switching it into conduction. 
In this way, the PUT delivers one pulse per AC 
half-cycle to the Triac. If the pulse is early in 
each AC half-cycle, the Triac delivers a large 
amount of power to the lamps, and vice versa. 

We control the phase of the PUT-generated 
pulses by utilising a field-effect transistor, 
FET. See Tr7, Tr8 and Tr9. The FETs are 
used as variable resistors which shunt each 
0.1 uF capacitor and thus control its rate of 
charge. The drain-source resistance of the 
FET, in conjunction with IK and 390-ohm 
resistors forms the variable element. The two 
resistors protect each FET against excessive 
dissipation and alter its gate voltage/re- 
sistance characteristic. 

If a large negative voltage (ie, approx -10V) 
is applied between gate and source of the FET, 
its drain-source resistance becomes very large, 
many megohms in fact, so that the 0.1 uF can 
charge rapidly and hence a gate pulse is 
delivered to the Triac early in each half-cycle. 
Conversely, if the voltage applied between gate 
and source is almost zero, its drain source resis¬ 
tance is of the order of several hundred ohms 
so that the 0.1 uF is prevented from charging. 

Thus, by altering the gate voltage of the 
FET, we can directly control the phase of the 
pulse delivered by the PUT to the Triac. This is 
done by a half-wave “voltage doubler” 
rectifier which develops a negative voltage in 
direct proportion to the audio signal delivered 
by each channel. Each rectifier consists of two 
low-power diodes and a filter network 
consisting of a .OOluF capacitor and 2.2M 
resistor shunting it. 

Before going any further with the details, 
we can sum up the operation of the Musicolour 
as follows: (1) Audio signal from an amplifier 
or other source is “stepped up” in the isolating 
transformer; (2) The signal is further amplified 
and then fed to the frequency-splitting filters 
for the three channels; (3) The signal from each 
of the three channels is rectified to develop a 
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The complete wiring diagram of the Musicolour showing all circuit connections. The 
Standby switch may be omitted by substituting three wire links on the board. 


negative DC voltage which is used to control 
the drain-source resistance of FETs; (4) the 
FETs in turn, control the PUT pulse 
generators which trigger the Triacs into 
conduction. If the Triacs are triggered into 
conduction early in each AC half-cycle the 
lamps will be bright, and vice versa. 

Returning now to the operation of the PUT 
stages, the reader will notice, if he refers to the 
circuit diagram, that the voltage divider for the 
anode-gate of the PUT is connected to the 
filtered DC voltage rail which supplies active 
filter circuitry, instead of the unsmoothed DC 
rail, as might be expected. By using the smooth 
DC rail for the anode-gate supply, there is no 
interaction between channels caused by spikes 
from one Triac being triggered. 

Returning now to the operation of the PUT 
stages, the reader will notice, if he refers to the 
circuit diagram, that the voltage dividers for 
the anode-gate of each PUT are connected to 
the smoothed DC supply rail, instead of the 
unsmoothed DC rail, as might be expected. By 
using the smoothed DC rail, spurious 
triggering of the PUTs and Triacs, due to 
spikes impressed on the AC and unsmoothed 
DC supplies, is eliminated. 


Referring again to the circuit diagram, 
readers may notice the three-pole switch, SI, 
associated with the drain circuit of each FET. 
This is a standby switch — in the closed 
position the lights are modulated by the 
incoming audio signals; in the open position, 
the FET resistance is removed from the PUT 
circuits and the lamps run at full brilliance. 
This feature is handy at parties and dances 
where the room would be plunged into 
darkness if the program stops. More about this 
later on in the article. 

In conventional Triac trigger circuitry, the 
pulse generated by the PUT is normally 
coupled to the gate or the Triac via a pulse 
transformer (Refer to the Autodim, published 
in July, 1971.) This is made necessary because 
the low voltage unsmoothed DC for the PUT 
circuit is usually derived, for reasons of 
economy, directly from the mains via a voltage 
divider and bridge rectifier. 

Pulse transformers could have been used in 
the Musicolour but we would need three, and 
since commercially made pulse transformers 


are quite expensive, each would have to be 
handwound by the constructor. Frankly, we 
were not happy with the possibility of poorly 
wound pulse transformers causing damage to 
the circuitry and possible safety hazards. We 
decided to eliminate pulse transformers from 
the design. The cost savings referred to above 
are small, anyway. Hence in the new design the 
low voltage rails are supplied by a transformer 
of the same type as used for the input coupling 
capacitor. A bridge rectifier supplies the 
unsmoothed DC and an additional power 
diode and 1000uF/50VW electrolytic 
capacitor provides the smoothed DC of about 
18 volts for the transistor circuitry. 

As with other circuits using phase-controlled 
Triacs, the Musicolour tends to generate 
electrical interference which affects the 
broadcast and shortwave radio bands. This is 
reduced by the 0. luF/lKV capacitor 
connected directly across the mains input. This 
interference suppression arrangement is 
simpler than the inductor/capacitor set-up used 
in the superseded Musicolour, but is actually 
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Frankly, we don’t know how they do it. However the remarkable Sansui Model 210 is likely to be the most 
popular Sansui model ever, including the record sales AU-555 and AU-222 stereo amplifiers. The Model 210 
opens a bold new vista for the audio enthusiast and sets a new standard for audio equipment values. 

For only $185 you get a tuner designed specifically for Australian conditions and a superb stereo 
amplifier. Although the Sansui Model 210 compares favorably with other models in the Sansui tuner/amplifier 
range, superfluous facilities for Australian conditions (such as F.M. and Multiplex) have been discarded. This 
saves some cost; further savings have been made by Sansui in arranging heavy volume production to meet 
the expected Australian demand. 

Power output is 34 watts music power into 4 ohm speaker systems or 22 watts R.M.S. Frequency response 
is 25-30,000 Hz. ± 2 dB. Sensitivity suits magnetic cartridges at 3 mV. — and 180 mV. sensitivity caters 
for auxiliary inputs and tape recorders. 

An easily read panoramic tuning dial simplifies selection of radio stations on AM/MW or AM/SW bands; a signal 
strength meter operates on the AM band. Selectivity is better than 25 dB. Distant stations are received with 
unusual clarity and signal strength. 

Every desirable control is provided ... a DIN socket for tape recorders, headphone jack, flexible bass and 
treble controls, a direct tape monitor switch, loudness control and a clearly marked selector switch. 

Listen to the Sansui Model 210 at your Simon Gray dealer; accept Sansui’s invitation to listen critically. 


You’ll be agreeably surprised with the audible difference Sansui quality makes. 
Trust Sansui. You can. 

Sound 

mnvsmiavi Satisfiers 




SANSUI DISTRIBUTORS: Australia, excepting W.A.: Simon Gray Pty. Ltd. Head Otfice: 28 Elizabeth Street. Melbourne. 1 NAME 
3000. Tel. 63 8101*. Telex: 31904. Sydney Office: 53 Victoria Avenue. Chatswood, N.S.W. 2067. Tel. 40 4522* Canberra \ 

Office: 25 Molonglo Mall, Fyshwick, A.C.T. 2609. Tel. 95 6526. Adelaide Office: 301 South Terrace. S.A. 5000. 1 Annocoo 
Tel. 23 6219. N.T.: Pfitzner’s Music House, Smith Street, Darwin. 5790. Tel. 3801. Old.: Sydney G. Hughes 154-158 I AUUMtbb 
Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston ' 

7250. Tel. 2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd., 1-9 Milligan Street, Perth. 6000. Tel. 22 0191 Sansui | 
equipment is manufactured by: Sansui Electric Co. Ltd., 14-1, 2-chome, Izumi, Suglnami-ku, Tokyo, Japan. 


| Simon Gray Pty. Ltd., 
j 28 Elizabeth Street, Melbourne, 3000 

I Please send me all the facts about 
I the Sansui Model 210 in detail . . . 
i and the name of my nearest Simon 
I Gray dealer. 

I, 


I POSTCODE 

TRUST 


--J 

S21 0-771 





St takes Japan’s leading audio only manufacturer 
... Sansui. BB to design and manufacture an 
outstanding stereo tuner/amplifier expressly for 
Australia, and to keep the price down to only $185! 
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The internal layout of the new Musicolour, which has a rating of 1000W per channel. Note 
that metal-case or plastic-pack Triacs may be used without circuit changes. 


more effective. 

Two features of the circuit diagram remain 
to be discussed, the power switch and the RC 
low-pass filter circuit across the audio input 
coupling transformer. The power switch on the 
rear of the sensitivity control switches the 
power to the low-voltage power transformer 
only and not the main load current which can 
be as high as 10 amps, according to the lamp 
load. This means that the power switch need 
not have a heavy rating — there is no point in 
having a heavy duty power switch if the Triacs 
will do the job just as well. If no power is 
supplied to the low-voltage circuitry then the 
Triacs remain in the non-conducting condition. 

The RC filter circuit across the secondary of 
the audio input coupling transformer 
attenuates signals above about lOKHz so that 
the following circuitry does not react to “hash” 
which is mutually coupled from the power 
transformer to the audio transformer. 

Having described the main features of the 
circuit diagram, a few paragraphs on “driving 
the Musicolour” are appropriate. Firstly, the 



input circuit, ie, the transformer primary is 
arranged so that it presents a load of around 
250 ohms or higher to the driving source. This 
means that it can be easily driven from the 
stereo headphone socket on most stereo 
amplifiers and tape recorders. An advantage of 
driving it this way is that, if the headphone plug 
is wired so that both channels are connected 
together, signals from both channels are 
automatically fed to the Musicolour. 

Alternatively, the Musicolour can be driven 
directly from across the loudspeaker outlet of 
any amplifier capable of about 100 milliwatts 
or more — in fact it can be driven directly 
from a pocket transistor radio. At the other 
end of the scale, if it is to be driven from a high 
power electronic organ or guitar amplifier, the 
audio signal from the speaker outlet should be 
coupled in via a 470-ohm resistor. Without 
this, the sensitivity control has to be used 
almost at “zero setting”, where it is not very 
progressive and difficult to set easily. 

As a third possibility, if the amplifier has a 
high-level output (say 500mV) with an output 
impedance of 300 ohms or less, which is not 
affected by the amplifier volume control, this 
may be used to drive the Musicolour 
independently of the volume delivered to the 
loudspeakers. Failing this, the tape-recorder 
outlet of the amplifier could be provided'with a 
low output impedance emitter-follower stage to 
perform the same function. 

Each channel can control up to 1,000 watts 
of incandescent lamp load. Note that 
fluorescent lamp loads must not be used. Note 
also that, although each channel can handle 
1,000 watts, it is unlikely that the system will 
called upon to handle more than a total of 
2400 watts. 

This limitation is not the Musicolour’s but 
the power outlet from which it will be operated. 
Most mains outlets have a maximum current 
rating of 10 amps which automatically limits 
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For Every 
Need 


A & R model PS64 
for tape recorders 
and model PS82 for 
transistor radios. 
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A & R model PS104 
for larger battery- 
operated tape 
recorders. 


A & R ELECTRONIC 
EQUIPMENT CO. 
PTY. LTD. 


SALES OFFICES 

VIC: 30-32 lexton Rd„ Box Hill. 

89 0238 

NSW: 82 Carlton Cr., Summer Hill. 
798 6999. 

SA: 470 Morphett St., Adelaide. 

51 6981. 

INTERSTATE AGENTS 

QLD: R. A. Venn Pty. Ltd., Valley. 

51 5421. 

WA: Everett Agency Pty. Ltd., West 
Leederville. 8 4137. 
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Listening 

to music in the home 


When we listen we become engrossed in the 
music and, with good equipment, we can often 
obtain the same satisfaction that we would enjoy 
in the concert hall. Of course, there are 
differences between the real and the reproduced. 
Many of these we recognise as such; we come 
to terms with them and they do not intrude. 


More serious perhaps are the distortions which 
we do not consciously notice but which are 
nevertheless continuously producing a 
contradiction between the actual and the 
imagined. They produce listening fatigue, a 
condition detrimental to the true objective. These 
distortions have little to do with the popular 
conceptions of HI-FI or LO-FI sound ; on the 
other hand they have much to do with good or 
bad engineering. 


QUAD 

for the closest approach to 
the original sound 


For details of Quad equipment, post this coupon to the Sole 
Australian Distributor: 

British Merchandising Pty. Ltd. 

49-51 York St., Sydney 2000 
Telephone 29-1571 

Name. 


Address. 

.State, 
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PARTS LIST 


iiiiiiiiiiiimiiimimiiiitiimiiiiimiiiiiiimimmimmiiiiiimifiiiiimimiimimiiiiiimiiimiiiiimiiiiimiiiimiiiMimimiiimmiiiiiiim 


1 Chassis with overall dimensions 9 3 A x 
7 7 /bx3Vb inches 

1 Metal cover with dimensions to suit 
chassis 
1 Front panel 

1 Printed board, 7x 8in, 71/cl2 

3 Aluminium heatsinks (see text) 

1 3-pole, double-throw miniature switch 

1 Cartridge fuseholder with 10-amp 
fuse 

2 Power transformers, Ferguson PF 
2851 or A&R 6474 

1 Polarised 2-pin socket 

4 Knobs 

1 Neon pilot lamp assembly 

3 3-pin mains sockets 

SEMICONDUCTORS 
3 Triacs: AC06DR, SCI41D, 40669, 
MAC11-6 or similar 
3 n-channel FETs: 2N5459 
3 PUTs: D13T1 

6 NPN silicon transistors: BC108, 
2N3565 or similar 

5 Silicon power diodes: BY 126/50, 
EM4005 or similar 

6 Signal diodes: BA 100, 0A91 or similar 

RESISTORS 

(14 or 14 watt rating) 

1 x 100K (log) potentiometer with switch 
3 x 2K (lin) potentiometers 
1 x 2.7M, 3 x 2.2M, 1 x 390K, 4 x 100K, 


2 x 82K, 2 x 47K, 1 x 27K, 1 x 22K, 3 x 
12K. 8 x 10K, 3 x 6.8K, 3 x 4.7K, lx 
2.7K, 3 x IK, 3 x 390 ohms 

CAPACITORS 

1 1000uF/50 V W electrolytic 

1 0. luF/IKV paper or mixed dielectric 
8 0.1uF/50VW polyester 

2 0.047uF polyester 

2 O.OluF/VW polyester 

2 .0068uF/50VW polyester or 
polystyrene 

1 .0015uF/50VW polyester or 
polystyrene 

4 .001uF/50VW polyester or 
polystyrene 

1 270pF/100VW polystyrene or ceramic 
MISCELLANEOUS 

Mains cord and plug, mains cord clamp, 

3 terminal tagstrips, 4 grommets, 3 
solder lugs, Vain screws and nuts, 
lockwashers, spaghetti sleeving, 
connecting wire, solder. 

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those used 
for the prototype. Components with 
higher ratings may generally be used 
providing they are physically 
compatible. Components with lower 
ratings may also be used in some cases, 
providing the ratings are not exceeded. 
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the total load to 2400 watts. This rating should 
not be exceeded. Anyone who has used a 
2400W radiator will know how hot the wall 
socket can become. 

The prototype Musicolour was assembled 
on a modified chassis originally used for the 10- 
plus-10 Stereo Amplifier described in April 
1969. It is U-shaped, measuring 9-/4 x 7 7 /« x 
3!/« inches, and has a wrap-over cover. These 
chassis are available from kitset suppliers at a 
reasonable price, although we assume that 
metalwork expressly intended for the new 
Musicolour will be available at a similar price 
shortly after this issue goes on sale. 

Three 3-pin mains sockets are mounted on 
the rear panel for the load of each channel. A 
two-pin socket is used for the audio input 
signal. Also accommodated on the rear panel is 
the fuseholder and the 3-pole standby switch, 
which is optional. 

All of the circuit components, with the 
exception of the potentiometers, are mounted 
on a printed wiring board measuring 8 inches 
wide by 7 inches deep. The printed board 
should be available shortly after the issue goes 
on sale.-The pattern is coded 71/cl2. 

Each Triac has a separate heatsink, which is 
mounted on the board. Note that the total 
heatsink area is more than double that used in 
the original Musicolour. This is necessary to 
maintain the lOOOW/channel rating because 
the heatsinks are no longer shared and the 
additional “standby" feature means that all 
lamps can be run at full power which means 
maximum dissipation in the Triacs. With the 
heatsinks specified, the 1 OOOW/channel rating 
holds up to ambient temperatures of 40°C 
(100°F). If ambient temperatures rise above 
this, the load should be reduced, eg, if the 
temperature rises to 110°F, the load per 
channel should be reduced to 800 watts. 

The Triacs used in the prototype are the 
type AC06DR from ITT. However, the board 
and heatsinks are compatible with “plastic 
pack" Triacs such as the 40669 from RCA or 
the SC 14 ID or SC146D from General 
Electric. Note that for these devices the centre 
lug for A2 must be clipped short before they 
can be inserted into the board. The load 


connection to A2 is made directly from the 
output socket to a solder lug on each heatsink. 
The Motorola plastic pack Triac, MAC-11-6, 
may be used in a similar manner but its leads 
must be bent slightly to the narrower lead 
spacing of the other Triacs. 

Note that if Triacs other than the AC06DR 
are used, the load rating per channel may still 
not be increased unless the chassis ventilation 
is improved. If in doubt, stick to the ratings we 
quote above. 

Each L-shaped heatsink is made from a 
piece of 16-gauge aluminium, 3 inches long by 
2Va inches wide, bent so that it has a '/’-inch 
flange. The heatsink should be drilled to take 
AC06DR mounting clip or the single 
mounting screw of a plastic pack Triac. 
Heatsink dimensions are shown in an 
accompanying diagram. 

Transformers specified are the Ferguson PF 
285 1 or the A & R 6474. Other transformers 
should not be used, unless they are exact 
equivalents of those quoted. Both the Ferguson 
and A&R transformers are featured in the 
photographs of the prototype. The Ferguson 
type performs slightly better dn the role of 
coupling transformer but both types are 
satisfactory. The hole mounting centres on the 
board are as for the Ferguson transformer — 
mounting centres of the A&R type are slightly 
wider, so that extra holes will have to be drilled 
if it is used. The transformers should be spaced - 
off the board by the thickness of two washers 
to avoid applying undue stress to the board 
when they are tightened down. 

A suitable order of assembly will make 
construction easier. Proceed as follows: First, 
mount all the small components such as 
semiconductors, capacitors and so on. Do not 
bend the pigtails too close to the bodies of the 
components, otherwise they may fracture. 
Next, connect suitable lengths of wire to those 
points on the board that are wired to the 
potentiometers, standby switch and so on. If 
you wish to delete the standby switch, three 
links should be wired into the board instead. 

The remaining construction details will be 
given next month, together with hints to assist 
in troubleshooting should this be necessary. Q 


PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at. the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio- 
terhnolocv. 


KNOW 

WHERE 

YOU'RE 

GOING 


A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cpmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


STUDY 
\ NOW 


X 


Send for training 
syllabus. There is no obligation. 

NAME.. 

ADDRESS. 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amalgswated Wireless (Australasia) Ltl 
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FM/AM Exciter with VFO 
for the 52MHz Band 


Here is a completely new tuneable transmitter-exciter for the 52-54MHz 
amateur band. Fully solid state, it uses the heterodyne principle to 
give VFO control combined with excellent frequency stability. With more 
than one watt output, it can be used either alone for local work, or to drive 
an amplifier for higher power. 

by IAN POGSON 


The unit to be described incorporates many 
interesting features which should make it 
popular as a low power transmitter in its own 
right, or as an exciter to drive a power 
amplifier. 

The circuit is all solid state, with a nominal 
power output of one watt. The heterodyne 
principle is used, with a crystal oscillator and 
multiplier to generate a signal at 48.25MHz, 
and a VFO which is tunable from 3.75- 
5.75MHz. When mixed, these give a signal 
which is variable between 52MHz. and 54MHz. 
The VFO is highly stable, and the resulting 
signal at 52-54MHz is virtually as stable as the 
VFO at its fundamental frequency. 

There are three choices of modulation. A 
key may be inserted in the appropriate part of 
the circuit for CW operation. A source of 
audio may be injected at the required level, to 
give either amplitude modulation, or the 
attractive third alternative of either narrow or 
wide band frequency modulation. 

Most of the circuitry is accommodated on a 
printed board, which helps to make 
construction easy and results in a neat 
appearance. The complete unit is housed in one 
of our standard small instrument cases and 
measures only 7 Vim wide x 5in high x 4in deep. 


The controls have been reduced to a 
minimum and this makes operation and 
frequency changing relatively easy. 

Although we have not tried it, we can see no 
reason why the transmitter should not be 
operated from a 12-volt car battery. Two 
points arise from this however. Firstly, due to 
the system of amplitude modulation used, this 
mode could not be used with battery operation 
and secondly, the 390-ohm decoupling resistor 
to the VFO should be reduced to about 180 
ohms and a 10-volt zener diode added across 
the .OluF capacitor, to ensure that stability is 
not degraded. 

To gain a clear picture of the operation of 
the complete transmitter, reference should now 
be made to the circuit diagram. 

The crystal oscillator uses a crystal on its 
third overtone, at 24.125MHz. The tuned 
circuit in the collector is tuned to this 
frequency, with a low impedance secondary 
winding for coupling into the following stage. 
The second stage is operated in the grounded 
base configuration, without any forward bias 
being applied. It is operated as a frequency 
doubler, the collector circuit being resonated at 
48.25MHz. Again, a low impedance secondary 
winding is provided for coupling into the mixer. 


At this point, questions may be asked as to 
why this particular crystal frequency was 
adopted. Due to a fortunate set of 
circumstances, a suitable crystal was already 
available on the frequency nominated and this 
happens to be just about right. Although we 
would not be dogmatic about it, the crystal 
controlled frequency should preferably fall 
between the limits of 48MHz and 50MHz. This 
is largely dictated by the VFO and more will be 
said about this a little later. 

The mixer uses two bipolar transistors in a 
push-pull arrangement. This is an efficient 
mixer, which happens to be of paramount 
importance in this case, if we are to avoid extra 
amplifier stages. While a ring diode mixer is 
theoretically ideal for this application, it 
presents an insertion loss, whereas the mixer 
adopted gives a useful amount of gain. Input 
and output are via two miniature pot core 
transformers. VFO injection is balanced and 
very little appears in the output. 

The VFO is a version of the now well-known 
“Synthetic Rock’*. It is used here because of its 
simplicity and remarkably good frequency 
stability. Provision is made for the usual 
trimmer and coil slug, to adjust the upper and 
lower frequency limits, respectively. Perhaps 
the most interesting aspect of the application of 
this VFO, is the provision for frequency 
modulation, either wide or narrow. This is 
achieved by using a diode as a variable 
capacitor which is so biased that when audio is 
fed to it, the requisite FM is realised. 

Due to an inherent characteristic of this 
VFO, it is difficult to make it 
operate much above 6MHz. Another 
reason for not taking any VFO frequency too 
high, is the fact that the higher we take a self- 
excited oscillator, the more the stability 
deteriorates. These are the main reasons for 
our comments on the choice of crystal 
frequency. On the other hand, if we take the 
crystal frequency higher, the VFO frequency 
will have to be correspondingly lower and this 
could lead to problems in tuning ratio, etc. 

As it now stands, to obtain a mixer output of 
52-54MHz and with a crystal frequency input 
of 48.25MHz, the VFO must tune the range 
3.75-5.75MHz. Unless readers have any 
particular reasons for changing the frequencies 
nominated, we suggest that you use those of 
the original. 

The components appearing at the output of 
the mixer will be the crystal input at 
48.25MHz, the VFO between 3.75MHz and 
5.75MHz, and the sum and difference of these 
inputs. As the mixer is balanced with respect to 
the VFO input, very little of this component 
will get through. However, we have 48.25 
continuously, with the sum and differences 
varying between the limits of 52-54MHz and 
44.5-42.5MHz. All of the unwanted 
components are attenuated by tuning T4 to 
53MHz. This output is amplified in the 
following stage in grounded base, with normal 
forward bias. 

As we only need the sum component, the 
residual difference and 48.25MHz components 
must be eliminated. Also, as a design goal was 
that the number of controls had to be reduced 
to a minimum, the answer lay in a bandpass 
filter covering the wanted range 52-54MHz. 



The finished exciter is compact and with a minimum of controls, it is easy to adjust and 
operate. RF output is over 1 watt. 
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The complete circuit for the exciter, which 
includes a heterodyne-type VFO, power 
supply and FM/AM facilities. 


This is achieved in a transformer with 
overcoupled primary and secondary. The 
secondary uses a capacitive divider as a means 
of matching into the following stage, a 
grounded base amplifier (TR7), similar to the 
previous one. 

With only the wanted component emerging 
from this amplifier, coupling into the driver 
(TR8) is via an aperiodic transformer wound 
on a ferrite balun core. This is a simple and 
effective method of coupling and needs no 
adjustment. 

The driver is also in the grounded base 
configuration, with forward bias and a parallel 
resonant circuit on the collector. In order to 
match into the final power amplifier, a 
capacitive divider is again used with adjustable 
trimmers. The Q of this circuit is low enough to 
enable the resonant point to be set at about the 
centre of the band, without further adjustment. 

The power amplifier stage (TR9) uses a type 
2N3866 “overlay” transistor. It is iso 
operated in the grounded base configuration, 
without forward bias. The output tuned circuit 
is series resonant at the operating frequency 
and the output is taken from the junction .of 
two variable capacitors in series, for 
impedance matching purposes. An output 
tuning indicator is provided, being arranged so 
that it responds to the voltage across the 
output terminals. 

The power supply uses a small transformer 
with a 6.3 V secondary, the output of which is 
rectified in a voltage doubler. The recovered 
DC is fed into a voltage regulator circuit such 
that by using two zener diodes in series, we are 
able to extract 12 volts regulated with a limited 
current capability. A second output at a 
nominal 13 volts, with a higher current rating, 
is used to feed the final amplifier and the two 
previous stages. 

A novel feature of this power supply is the 
fact that we have made use of the series 
regulating transistors to amplitude modulate 
the three stages of the transmitter which it 
feeds. By suitably isolating the base of the 
TT801 transistor, it is possible to feed audio 
frequency signals into this point, giving rise to 
modulation of the 13-volt supply and in turn, 
the output of the transmitter. 

Before proceeding with comments on 
mechanical and other details, perhaps a few 
comments on components, etc would be in 
order. In the normal course of events, the metal 
work components would be available from 
Heating Systems Pty Ltd and possibly from 
other manufacturers. For readers who wish to 
make their own metalwork, drawings are 
available through the Information Service, for 
$1 per set. 

The printed board should also be available 
through the normal channels, made by a 
number of manufacturers, including RCS 
Radio. Again, for readers who wish to make 
their own printed board, we can supply either 
positive or negative transparencies, through the 
Information Service, for 50c each. When 
ordering, either positive or negative should be 
specified, as required. 

Components listed under the name of 
Neosid, together with the two 20pF variable 
capacitors for the final stage, should be 
available through the normal channels but if 
any difficulty is experienced, they may be 
obtained from Messrs Watkin Wynne Pty Ltd, 
32 Falcon Street, Crows Nest, NSW. 

The crystal which we used was salvaged 
from some disposals equipment. However, 
regardless of origin, it is the standard type 
HC 18/U and no difficulty should be had in 
obtaining a suitable unit. It may be of interest 
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Second to none 




CARTRIDGES 

Shure Cartridges are the finest in the world. 
Now in every price range and 
every tracking force for critical ears. 


New ciip-on easy-mount design cuts cartridge mounting 
time in half. First you mount the specially-designed retain¬ 
ing clip in the tone arm head—there's plenty of room for 
your fingers and screwdriver. Then you connect your leads 
and simply snap the cartridge into the retaining clip. 
Alignment is positive and precise. Stylus replacement is 
greatly simplified, too. 

Recommended Resale prices are as follows 

CARTRIDGES WITH ELLIPTICAL STYLI 


• 

VI5 Type II 

for 3-4 

grams fracking 

$90.00 

• 

M9IE-EP 

for 1-1| 

grams fracking 

$48.00 

• 

M93E-EP 

for 1 i-3 

grams fracking 

$39.00 

• 

M7IEB-EP 

for l|-3 

grams fracking 

$29.40 

• 

M55E-EP 

for J-2 

grams fracking 

$28.50 

• 

44E-EP 

for 13-4 

grams fracking 

$24.90 


CARTRIDGES 

WITH SPHERICAL STYLI 


• 

VI5 Type 11-7 

for 3-4 

grams tracking 

$90.00 

• 

M7I-6-EP 

for 1 ^-3 

grams tracking 

$21.00 

• 

M7IC-EP 

for 3-5 

grams tracking 

$19.50 

• 

M73G-EP 

for 1-4 

grams tracking 

$21.00 

• 

M44-5-EP 

for 3 _ 4 

grams tracking 

$21.00 

• 

M44-7-EP 

for 4-3 

grams tracking 

$21.00 


NOTE: MODELS NOT LISTED HAVE BEEN DISCONTINUED 


For further information contact your Dealer or 


AUDIO ENGINEERS PTY. LTD. 

342 KENT STREET. SYDNEY. 2000. TELEPHONE 29 0731 

t , " , ■ , _ : 

——————i m wi 


to readers, to point out that we understand the 
entire crystal output of Pye Pty Ltd is now 
absorbed within the Philips group and so other 
avenues should be investigated for supplies of 
crystals. Some suggested manufacturers to try 
are Hy-Q Electronics Pty Ltd, Bright Star 
Crystals Pty Ltd, Maxwell Howden, etc. 

A calibrated dial scale is a requisite and this 
may be provided by the builder calibrating the 
blank scale provided with the dial assembly. 
Alternatively, we can supply, through the 
Information Service, glossy prints similar to 
the original, for $1. Another alternative would 
be to make use either directly or indirectly, of 
the scale which we have reproduced on these 
pages. 

The majority of the transistors in the unit 
are high frequency small signal silicon types. 
We have used type BF115 and a couple of 
suggested alternatives have been listed. In 
addition, there are many other similar types 
which should also be satisfactory. The driver 
transistor and the one preceding it, are both 
run hard enough to cause a significant 
temperature rise and to safeguard against 
possible damage, we have fitted each with a 
flag heatsink. Thus fitted, the temperature 
under operating conditions is just perceptively 
above ambient. As a heatsink is not normally 
available to fit the T072 case, we have used 
flags made to fit the T01 case, simply by 
squeezing down the tube to fit. 

The transistor which we used in the final is 
the 2N3866 and although there may be other 
types which would be satisfactory substitutes, 
we have not tried any. Other possible suitable 
types are Philips BLY33 and BFS23A. A 
heatsink must be used and the clip on radial 
type which is readily available, is adequate for 
our application. It should be remembered that 
the case is at collector potential and so the 
heatsink must not be allowed to contact other 
components, etc. 

A similar condition could obtain for the 
other two transistors with flag heatsinks. When 
the BF115 is used, the case is part of the shield 
and there is no particular danger. However, 
when some other types are used, the collector 
may well be connected to the case. 

The type MJE3055 transistor incorporated 
in the power supply, is a Motorola device. This 
transistor is more than adequate for the job 
and if readers have ideas of substituting 
another type, there is no reason why this 
should not be done, provided that the 
alternative is adequately rated. Similar 
comments also are applicable to the other 
power supply transistor, STC type TT801. 

The diode used to frequency modulate the 
VFO is wide open to experimentation, for 
readers to arrive at the type which best suits 
the individual need. We specified a BA 102 in 
the circuit and parts list. This is a diode which 
is designed for this type of application. If 
difficulty is experienced in obtaining this type, 
w'e have found that the BA 100 makes quite a 
good substitute. With either of these types, 
quite good deviation can be obtained but it 
may be noted that some other types — some 
of them unexpected — are capable of giving 
much greater deviation. 

We refer in particular to the wide selection 
of medium power silicon rectifier diodes. We 
have found the STC EM400 series and the 
Philips BY 126 series to be very satisfactory. 
Although w'e have not tried other types, no 
doubt many others would also be suitable. In 
point of fact, we ended up with an EM404, 
which happened to be readily available at the 
time. Extra deviation may be obtained by 
connecting diodes in parallel. It should also be 
mentioned however that there may be some 
silicon power diodes which prove to be 
unsatisfactory in this type of service, due to a 
low' Q characteristic. 

The three toggle switches which we used, are 
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WINDING DATA 


iiiiiimimiiiiiiiimiiiminnmim 



o Q 


The diagrams above show the componems mounted on either side of the printed wiring 
board. In each case the copper wiring pattern is reproduced in grey, as it would appear if 
the board were held up to the light. 


T1 Primary, 5 turns, secondary, 1 turn, 

30 B&S enamel. Wound on Ducon 
(Q2) pot core with can. 

T2 Primary, 12 turns 28B&S enamel, 
close wound on Neosid SMS coil 
former assembly, including F29 
core. Secondary, 2 turns 28B&S 
enamel, wound over earthy end of 
primary. 

T3 Primary, 2 turns centre-tapped, 
secondary, 2 turns, 30 B&S enamel. 
Wound on Ducon (Q2) pot core with 
can. 

T4 Primary, 4 turns centre-tapped, 
secondary, 2 turns, 30 B&S enamel. 
Wound on Ducon (Q2) pot core with 
can. 

T5 9 turns 22B&S enamel on primary 
and secondary, close wound on 7- 
8mm former, with 13/32in spacing 
between windings at closest, and 
mounted in 3 /4in x 3 /4in square can. 
Three grade 900 slugs, one fixed 
midway between windings and one 
adjustable slug at each end. 8.2pF 
and lOpF capacitors mounted inside 
can. 

T6 Primary, 3 turns, secondary, 2 turns, 
22B&S enamel, wound on Neosid 
type 1050/1 /FI4, or Ducon type 
F684, Q2 balun core. Primary and 
secondary terminations brought out 
at opposite ends. 

LI 35 turns 26B&S enamel, close 
wound on Neosid 7/500A coil former 
assembly. 

L2 6 turns 20B&S enamel, 5/16in long x 
5/16in inside diameter. 

L3 8 turns 20B&S enamel, 5/16 long x 
3/8in inside diameter. 

RFC1 6 turns 28B&S enamel on Mullard 
type F1115 or FX1242 ferrite bead. 

RFC2 150uH. 

RFC3 Same as RFC1 
RFC4 12 turns 24B&S enamel, Vfcin long 
x !4in inside diameter. 

iiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiititiiiniiMiiiiiiiiiiiiMiiiuiiiitiiiiiiiiimiiui 

marketed under the brand C & K. These are 
miniatures and while this brand is very 
satisfactory, there may be other makes which 
would also be suitable. Dress nuts and 
coloured plastic sleeves are available as 
optional extras. The switch required for 
controlling the transmitter, is a single pole, 
three position type. These are available in two 
suitable varieties for this application. One is 
such that the lever locks in each of the three 
positons. Another locks in the centre position 
and in one direction and is spring loaded in the 
other direction. The latter position is handy for 
the “net” facility. 

The miniature indicator lamp which we used 
and specified, is rated at 14 volts and is run 
from the nominal 6.3 -volt winding on the 
power transformer. The actual voltage is 
nearer 7 volts under the conditions of 
operation and we have found this to be 
sufficient to just make the lamp glow 
effectively. This should make for a long lamp 
life. The circuit shows an optional resistor in 
series with the lamp and this would only be 
needed if a lower voltage lamp, such as a 6- 
volt rating were used. The resistor value would 
be chosen experimentally. 

The capacitors which we have used on the 
prototype are set out in the parts list. However, 
a few comments may be helpful where some 
doubts and variations arise. Alternative 
electrolytics may be used provided that the 
ratings are adequate, the only other 
requirement is physical compatibility. We used 
two 20pF variables in the final, which are of 


the variety designed for two-screw mounting. 
Some other makes use the bush mounting 
method and provision has been made on the 
board to accommodate these. Most bypasses 
are low voltage ceramics of the “Redcap” 
variety. However, to play safe, we have used a 
type DY high voltage ceramic in the final stage. 

Fixed capacitors in the VFO are very 
important, in that the frequency stability of the 
whole transmitter largely depends upon them. 
We used 630-volt polystyrene units for all 
except the .0033uF, which is a polycarbonate 
type. This could have been of polystyrene as 
well but stocks were out at the time we 
purchased ours. The trimmers will have to be 
as specified, as we doubt whether other types 
will fit the positions on the board. The variable 
used in the VFO is made by Roblan and this 
type should be used if problems of mounting 
and calibrations are to be avoided. 

Construction is best carried out in some 
logical order and we suggest that a good place 
to start is with the coil winding. Full details are 
given in the table but a few extra comments 


may be helpful. Tl, T3 and T4 are wound on 
miniature Ducon pot core assemblies (type Q2 
core material, coded with a yellow paint spot). 
Winding is quite straightforward and should 
not present any real problems. Care should be 
taken to ensure that leads are not allowed to 
short to the can, and leads should also be taken 
through the proper openings provided in the 
ferrite mouldings. Finally, the clamping lugs 
should be bent over to make a firm assembly. 

One important point which applies to all 
coils, is that due regard must be given to 
making the correct terminations so that they 
match up with the wiring pattern of the board. 

As always, the VFO coil LI, must be wound 
carefully and very firmly, as the frequency 
stability is also vitally dependent upon this coil. 
We wound ours on a Neosid former assembly, 
as this seems to be the most suitable that is 
available. 

Assembly of the components on the board 
is perhaps the easiest ana most rewarding. The 
picture can be helpful for this task. The 
important point to watch when assembling the 
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2 NEW 


A Function Generator 
SG72 

This unit provides SINE, SQUARE and TRI¬ 
ANGULAR waveforms over the frequency 
range 0.01 Hz in 8 decade ranges. These 
waveforms may be selected by means of a 
switch. A—SQUARE WAVE. Rise and fall 
times less than 100 nS. Aberrations: less 
than 10% when terminated in 600n. B— 
SINE WAVE. Distortion, less than 1% from 
5 Hz to 50 kHz. C—TRIANGULAR WAVE. 
Non-linearity—less than 2% from 5 Hz to 
50 kHz. Output is fully variable up to 30 V 
pk to pk into 600o. Frequency stability of 
0.05%/°C makes this generator useful for 
applications including laboratory use or as 
a possible source for analogue com¬ 
puters, etc. Solid state circuitry, plug-in 
circuit cards produce maximum reliability 
and ease of maintenance. 


A Pulse Generator PG58 

An inexpensive pulse generator ideal for general 
electronic, educational and electro-medical appli¬ 
cations. Frequency range is 0.1 Hz to 5 MHz in 8 
ranges, continuously variable by fine control. 
Double pulse available by slider switch up to 2.5 
MHz. Width 100 nS to 500 mS in 7 ranges. Ampli¬ 
tude 500 mV to 5 V into 50fi, 1 V to 10 V into open 
circuit. Triggering can be internal, external or 
single shot. Single board construction, solid state 
circuitry, clear panel layout ... all these provide a 
reliable and attractive instrument. 


Australian Representatives: 


J/VCCBY# 

M8TCHELL 


SYDNEY 

MELBOURNE 

ADELAIDE 


630 7400 BRISBANE 
30 2491 PERTH 
93 6117 LAUNCESTON 


21 0586 
28 5725 
2 5322 
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The pictures above and at 
right show most of the 
components mounted on the 
printed board and the back 
skirt of the chassis. The 
location of all components 
on the board is shown on the 
diagrams on page 43, 
together with the coil 
winding data. 




The CHOICE 
of P.A. 

EXPERTS 


11/107 DYNAMIC 
Cardioid Microphone 
250 ohms impedance 


GELOSO 



11/125 DYNAMIC 
Cardioid Microphone 
Dual Impedance 
250 and 45,000 ohms 


board, *is that quite a number of the 
components are mounted on the back of the 
board. These are: The variable capacitor for 
the VFO, including the trimmer mounted on it, 
the four fixed capacitors associated with the 
VFO coil and the trimmer in series with the 
variable capacitance diode. The two variables 
for the final, with the tank coil L3 and the 18K 
and 470-ohm resistors for the output metering, 
are also on the back. Added to these, are the 
150uH RFC, the lOOpF capacitor for T5 and 
the variable trimmer across the primary of T4. 

While we are considering the back of the 
board, we thought that it may not be wise to 
depend upon the earth connection from the 
frame of the VFO variable capacitor through 
the three mounting spacers. To safeguard 
against any trouble here, we simply ran a piece 
of hookup wire from the frame of the capacitor 
to a suitable earth part of the copper foil on the 
board. 

As soon as the board is completed, we 
suggest that the heatsinks be fitted to 
transistors TR7, TR8 and TR9. If these should 
be forgotten and the transmitter subsequendy 
switched on without them, disaster could 
follow! 

The inverted “U" shaped chassis may be 
assembled next. Three sockets and a switch are 
mounted on the back skirt, with a rubber 
grommet to pass the power flex. The flex is 
clamped to the bottom face of the chassis and 
terminated on a 5-tag strip adjacent to the 
clamp. The power transformer is mounted 
towards the front and it must be carefully 
located so that it does not foul other 


components at the final assembly. The 
regulator transistor TR11 is mounted near the 
transformer, and on the chassis which doubles 
as a heatsink. We found a convenient spot to 
be about 3 A\n from the end of the chassis. Do 
not forget to use the mica insulating washer. 

The printed board assembly is fixed to the 
chassis by means of a right-angle bracket 
extending the full length of the board. At the 
two top corners of the board, are two angle 
brackets which function as extra anchorage. In 
cases where access to fixing nuts on these items 
during final assembly is awkward, we suggest 
that the nuts be fixed in place beforehand with 
an adhesive such as an epoxy resin. 

The front panel is quite simple to assemble 
and calls for little comment. One point — due 
to some warping of the printed board, we 
found it necessary to use bushes to bring the 
spindles through for the two final variable 
capacitors. 

Before fixing the front panel, all interconnect¬ 
ing wiring between points on the board and the 
items on the chassis and front panel should be 
completed. Having done this, an insulated 
flexible coupling is fixed to the VFO capacitor 
and to the floating one of the two variable 
capacitors for the final. Also, a coupling, not 
necessarily insulated, will be needed for the 
other variable capacitor in the final. Having 
done this, l /4in diameter extension spindles are 
added to each of the couplings. The required 
lengths will be determined directly from a trial 
assembly of the panel to the chassis. With this 
determined, the front panel is fixed with four 
screws, one corresponding to a dial scale 


Other Dynamic Cardioid Mikes also 
available ex-stock are 

• M 68—Low Impedance 

• M 69—High Impedance 

• 11/171—Dual Impedance 
250 and 45,000 ohms 

CHOOSE the BEST 

GELOSO 


Available from Wholesalers, or from 




VIC: 608 Collins St., Melbourne 3000. 
61-2464 

NSW: 64 Alfred St., Milsons Point 2061 
929-8066 

WA: 34 Wolya Way, Balga, Perth 6061. 
49-4919 

OLD: L. E. BOUGHEN & CO., 30 Grimes 
St., Auchenflower 4066. 70-8097 


! GELOSO MICROPHONES 

E.A.12/71 1 

1 Name. 


B Address. 
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Just add sound 


A simple statement, but to the many professional audio engineers using EMITAPE it means 
flawless recording. EMITAPE provides the qualities of low modulation noise, good dynamic 
range and signal-to-print ratio so essential in professional sound. Of course you don’t have to 
be a professional to appreciate EMITAPE quality. It is inherent in all types of EMITAPE in reel 
and cassette. Try it for your next recording and hear the difference. 


E.M.I. (Australia) Limited. Branches in all Capital Cities 







EDGE 

ELECTRIX 


Specialists in Electronic Parts 
and Equipment 


25A BURWOOD ROAD, 
BURWOOD, 2134, NSW 

Phone: 747 2931 


Sole Australian Agents 

AMPLION (A’ASIA) PTY. LTD 


29 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

GP91-1 MONO CRYSTAL Stereo Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS .$9.95 

GP104 MINI STEREO CERAMIC . $9.95 


All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 


Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in a die- 
cast case with expanded aluminium grille. 

Dimensions . 43-66mm diameter 

* 8-73mm deep 

Output at lKHz . -52dB ref. IV/dyne/cm 

Response . 30-7,000Hz 

Capacitance . 800 picofarads 

PRICE $5.55 ideal Load . 5 me 9° hms 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


This full size reproduction of the dial scale may be cut out and used directly if required. 


mounting screw (top LH comer). 

At this point, it may be appropriate to 
mention that the whole assembly is held in the 
case by two l/sin Whitworth screws protruding 
from the back skirt of the chassis. These are 
actually tapped into the chassis and screwed 
up firmly. The resulting studs pass through two 
holes in the back of the case, with two nuts 
needed to complete the fixing. In addition, we 
used two self-tapping screws through the top 
flange of the front panel, into the case. 

No provision has been made on this unit for 
aerial change-over facilities, as we already have 
this facility available externally. For readers 
who want an aerial changeover relay incor¬ 
porated, this may be added to suit individual 
requirements. 

With the construction now complete, the 
whole unit should be thoroughly checked to see 
that there are no errors or omissions. Thus 
satisfied, adjustment and alignment are next. 
Before switching on disconnect the -I- 13V 
supply between the board and the power 
supply. The VFO may now be calibrated. 
Firstly, the dial pointer must be set to a 
reference point, say 100 on the logging scale, 
with the variable capacitor fully meshed. The 
3.75MHz and 5.75MHz points should be set 
first and these will be calibrated as 52MHz and 
54MHz, respectively. Calibration may be 
done with a well calibrated receiver, or a 
receiver in conjunction with a frequency meter. 
It may be necessary to run the receiver aerial 
close to the VFO in order to get a usable signal 
from it. 

If a ready calibrated scale is used, it will only 
be necessary to fix the end points but if a start 
is made with a blank scale, we suggest that the 
52MHz point correspond with 95 and 54MHz 
with 7 on the logging scale. The low frequency 
point is set with the slug in the coil LI and the 
high frequency point is set with the trimmer on 
the tuning capacitor. As always, these two 
points must be arrived at by setting first one 
and then the other, and going back and forth 
until bdth points are in the correct positions. 
Having done this, the rest of the scale should 
be calibrated where necessary. 

Although subsequent operations can be 
done with the unit assembled, except that it 
must be out of its case, the task is made easier 
if the front panel is dropped forward. This can 
be done by removing the four fixing screws, 
the two knobs for the final amplifier and by 
releasing the dial drive from the VFO 


capacitor shaft. 

The next adjustment is best carried out with 
the aid of a calibrated absorption wavemeter. 
Set the wavemeter to 48.25MHz and place the 
coil close to either TR2 or T2. Temporarily 
short circuit LI. Adjust the slug in Tl. If the 
crystal is not oscillating, it will start during the 
slug adjustment and output will be indicated 
on the wavemeter. Adjust the slug for 


Open Mon.-Fri. 8.30 am to 5.30 pm, 
Saturday morning 8.00 am to 12 noon. 

FULL RANGE of capacitors, resistors, 
potentiometers, semiconductors, tuning 
condensors, transformers, speakers, valves, 
switches (rotai 7 , slider, toggle, etc.), bezels, 
batteries, stylii, tape (BASF) cassettes, flex, 
soldering irons, relays, plugs, sockets, ter¬ 
minals, tag strips, tagboara, matrix board, 
copper clad board, etching material, rec¬ 
tifiers, cases, chassis, TV aerials, cable, 
fuses, jacks and jack plugs and kitsets. 

Complete Mail Order service. All goods 
available at competitive prices. Please 
write or ring for a quote. 
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The World’s Most Versatile Circuit Building System! 



INSTRUCTIONS 

Rtmott piptr backinc |»Uc« 
»Uhciitt iid« downwards in tho 
position. Pross down firmly. 
When used with plain bohrd drill 
from tho ‘Cir-Kit* sido. Pass through 
component load, bond over and cut 
to longth. Solder in usual way. 
When used with 'punched* board 
lay strip between rows of holes, 
pass co m pone n t leads throujh holes 
adjacent to strip, bend the leads 
over the strip, cut to length and 
solder in the usual way. Alternatively 
lay strip over the holes and using a 
drawing pin or scriber prick a hole 
in the ‘Cir-Wt* in the required 
position. 

'CiMCit* strip can be bent or curved 
to whatever form you require and 
used on either or both sides of tho 
board. When joining two pieces of 
•Cir-Kit* bend over the end of the 


SIZES: 1 / 8" and 1 / 16" WIDTHS 


Length: 100 ft. roll, 5 ft. card 

IDEAL FOR PROTOTYPE AND PRODUCTION 
CONSTRUCTION 

USEFUL FOR WIRING REPAIRS 

• NO DRILLING • FAST • NO MESS 


Available from all Leading Radio Houses 


Marketed by— 


ZEPHYR PRODUCTS 
PTY. LTD. 

70 BATESFORD RD., CHADSTONE, VIC., 3148 
Telephone 56*7231 


Manufacturers of Radio 
and Electrical Equipment 
and Components 



General Electric has an SCR or TRIAC 
in the price-performance range you need! 



SILICONE ENCAPSULATED SCR’S 
PRICED FOR VOLUME APPLICATIONS. 
C103-.8A up to 200V in TO-18 config¬ 
uration. C106 and 107-4A up to 400V 
in Power Tab packages. Millions already 
being used in sensing, controlling, ampli¬ 
fying, timing and switching applications. 



HIGH SPEED INVERTER SCR’s in GE’s 
efficient PRESS-PAK. Amplifying gate 
construction for superior ratings. C397/ 
398-700A rms up to 1200V. C387/388- 
550A rms up to 1200V. Designed for 
power switching up to 3 kHz sinusoidal. 


8A SCR with GLASSIVATED pellet in 
silicone encapsulated package featur¬ 
ing round leads and TO-66 interchange¬ 
ability. Ratings up to 400V. Priced for 
volume automotive, consumer, and indus¬ 
trial applications. Designed for either 
printedcircuit board orchassis mounting. 



INEXPENSIVE medium current SCR's 
for high volume industrial and con¬ 
sumer applications. C20-7.4A up to 
400V. C30-25A up to 400V. High surge 
capability. Available in stud, isolated 
stud, or press-fit packages. 


THE CLASSIC SCR backed by 13 years 
of design and field experience. 35A up 
to 800V. 125°C Tj max. TO-48 package 
outline. JEDEC Types 2N681-692. JAN 
and JANTX Types available. 


0600,601,602 

2600V phase control SCR. 
Packaged in GE’s efficient 
and reliable PRESS-PAK. 
Ideal for phase control of 
large motors. 


6, 10 and 15A TRIACS up to 500V. 
Available in three packages. Inherent 
immunity from transient voltage dam¬ 
age. For industrial and consumer appli¬ 
cations performing heat, light, speed 
and power switching functions. 

Cl 37 

35A up to 1200V SCR. 
Operating temperature 
range -65° to 125*C, di / dt - 
150A/usec when switching 
from 600V. 


Cl 44 

High power switching. 35A, 
500-800V capability for 
rectangular and sine wave 
operation up to lOKHz. 


AUSTRALIAN GENERAL ELECTRIC LTD. 

103 YORK STREET, SYDNEY 2000. PHONE: 29-8711 


DISTRIBUTORS NS Electronics. Sydney Tel: 476-1586 Melbourne Tel: 729-0731 
Watkm Wynne Pty Ltd . 32 Falcon St. Crows Nest Tel : 43-2107 
PB Components. Melbourne Tel . 53-2766 
H Rowe & Co Pty Ltd . Perth Tel : 28-5444 
GEC Elliott Automation Pty Ltd . Sydney. Tel : 439-2107 

GEC Elliott Automation Pty Ltd Adelaide Tel : 71-7971 

GEC Elliott Automation Pty Ltd. Brisbane Tel : 32-0441 

GEC Elliott Automation Pty Ltd. Melbourne Tel : 42-3961. 
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PARTS LIST -- 

1 Instrument case, 7V 2 in wide x 5in 
high x 4in deep, with front panel, 
chassis and brackets 
1 Power transformer, 240V to 6.3V, 

PFI 728 or similar 
1 Dual ratio dial assembly (Jabel) 

1 Toggle switch, miniature DPST 
1 Toggle switch, miniature SPDT 
(see text) 

1 Toggle switch, miniature SPST 
1 5-tag strip 
1 Coaxial socket 
1 2-pin miniature speaker socket 
1 2-pin miniature speaker plug 

1 5-pin DlN socket 

2 Knobs 

2 'Ain x !Ain flexible couplings 

1 'Ain x 'Ain coupling 

3 !Ain shafts (see text) 

2 'Ain bushes 

4 Rubber feet for case 

2 Rubber grommets 

1 Indicator lamp type BFB-14 
1 Meter 5 OOuA 250 ohms type A-304 
1 Neosid type 1050/1 /F14, or Ducon 
type F684, Q2 balun core 

3 Ducon pot core with can (Q2 
material: yello w spot) 

1 Neosid SMS coil former assembly, 
with F29 slug 

1 RCS 8mm coil former with can 
and three grade 900 slugs 
1 Neosid 7/500A coil former 
assembly 

1 Printed board, 7'Ain x 4-13/16in t 71/T12 

2 Mu Hard type FX1115 or FX1242 
ferrite beads 

1 150uH RF choke 

1 Crystal, third overtone, 24.125MHz 
.005%. ambient temo. HC18/U 

SEMICONDUCTORS 
8 Transistors, BF115, SE3001, TT3001 

2 Flag heatsinks (see text) 

1 Transistor, 2N3866 with heatsink 
1 Transistor, TT801 

1 Transistor, MJE3055 

2 Power diodes, EM401 or similar 

1 Diode, BA 102 or similar (see text) 

2 Diodes, 0A91 or similar 

1 Zener diode, BZY88C3V3 
1 Zener diode, BZY88C12 


RESISTORS (V 2 watt) 

1 1.5 ohms 
1 100 ohms 

1 150 ohms 

2 220 ohms 
2 390 ohms 

2 4 70 ohms 
1 IK 
1 1.8K 
5 2.2K 
1 3.3K 

CAPACITORS 
1 8.2pF NPO ceramic 

3 10pF NPO ceramic 

1 2-20pF Philips trimmer, type 
2222 808 00006 

2 20pF midget variable with 
ceramic plate 

1 33pF NPO ceramic 

1 47pF NPO ceramic 

2 6-60pF Philips trimmers, type 2222 
808 01001 

1 68pF 600V polystyrene 
1 120pF 600V polystyrene 
1 120pF 600 V polystryrene 
1 390pF 600Vpolystyrene 
1 560pF 600Vpolystyrene 
1 10-415pF Rob!an single gang 
variable 

1 .0033uF 600V polystyrene or 
polyester 

10 .0047uF 25V ceramic (Redcap) 

1 .004 7uF type D Y ceramic 
5 .01 uF 100 V polyester 

2 0.33uF 200 V polyester 

1 470uF 16VW electrolytic, single 
ended Etna 

2 470uF 25 V W electrolytic, single 
ended Elna 

Hook-up wire, screws, nuts, solder, 
lugs, power flex and plug, flex clamp, 
etc. 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those used 
for our prototype. Components with 
higher ratings may generally be used 
providing they are physically compat¬ 
ible. Components with lower ratings 
may also be used in some cases, 
providing the ratings are not exceeded. 


4 4.7K 
2 10K 
1 15K 
1 22K 

1 47K tab pot 

1 56K 

2 68K 
1 82K 

1 100K 


maximum response. Next, adjust the slug in T2 
for maximum response. 

An alternative to the use of a wavemeter in 
the foregoing, is to place a crystal diode probe 
of a VTVM across the secondary winding of 
T2, which also corresponds to the primary of 
T3. 

Remove the short circuit from LI and set 
the wavemeter to 53MHz and place it close to 
T4. Set the VFO to 53MHz and adjust the 
trimmer across T4 for maximum response. 
This is a vital adjustment and great care must 
be taken to ensure that the circuit is adjusted to 
53MHz and not to 48.25MHz or 43.5MHz. 

T5 may be adjusted in a number of ways 
and the method adopted will depend largely 
upon the equipment available to the builder. 
The method requiring the least equipment 
involves the use of the wavemeter again. With 
the wavemeter still set to 53MHz, place it close 
to RFC1 or TR7. Make a preliminary 
adjustment of the two outer slugs in T5 for 
maximum response. This adjustment can only 
be completed after the rest of the transmitter is 
adjusted. Use may then be made of the output 
indicator and the slugs in T5 are then adjusted 
to give as smooth an output as possible, as the 
VFO is adjusted over the full tunable range. 

A better method of adjusting T5 would be to 
connect the crystal diode probe of a VTVM 


across RFC1 and proceed to adjust the two 
slugs in T5 to give a smooth response across 
the tunable range of the VFO. Perhaps the best 
method of all is to sweep the filter. A sweep 
generator covering the required range and a 
CRO will be needed. Lift the emitter of TR6 
and connect a 150uH RF choke between the 
emitter and the earth foil on the board. 
Connect the sweep generator into the emitter 
via a blocking capacitor. The probe for the 
CRO is connected across RFC1. Adjustment 
is carried out in tne usual way and use can be 
made of the leakage of signal from the mixer, 
by varying the VFO, thereby producing a 
valuable marker. 

Reconnect the + 13V supply from the power 
supply to the board. Before switching on again, 
set the VFO to 53MHz. Then set the lower 
capacitor on L2 to about Vs of full mesh and 
the upper capacitor to about mid-position. Set 
the lower capacitor on L3 nearly right out of 
mesh and the upper capacitor to about one 
third of full mesh. Finally, connect the output 
of the transmitter into a 75-ohm dummy load. 
We used the VHF Powermatch as described in 
February, 1971, but any suitable load will do. 

Switch on and carefully adjust all four 
capacitors just mentioned, so that maximum 
power outDut is obtained. As impedance 
(continued on page 133) 


magraths 


CHRISTMAS GIFT 
SUGGESTIONS 

A & R BATTERY SAVERS 

Permits AC mains operation of 6-9V 
battery powered equipment. Ap 
proved by electrical supply 
authorities. 

PS64 —for Tape Recorders $14.95 
PS82 — for Transistor Radios. $9.92 
PS 104 — Output voltage 4.5V, 6V, 
7.5V, 9V and 12V. DC by selector 
plug. Max. current 0.5A. $27.79 

CHASSIS PUNCH KITS 

In wooden carry case $7.50 

PRECISION SOLDERING IRONS 

The iron is available for 6-volt or 12 
volt operation. The element is 
situated within the lower part of the 
shaft, enveloped by the skirt of the 
bit. This provides efficient heat 
transfer and thus obviates the need 
for excessive element temperatures. 
Reliability is insured by completely 
sealing the element to prevent 
oxidisation and by use of a special 
shock absorber which protects the 
element during everyday use in 
factory or workshop. $4.15 

Replacement Bits 55c each. No. 2 
3/ 32", No. 3 5/ 32", No. 4 3/ 16". 

HAND NIBBLING TOOL 

Cuts round, square or irregular 
holes. Capacity: steel to 18 gauge; 
aluminium or copper to 16 gauge. 
Punching bakelite, plastics etc. $6.50 

SCOPE SOLDERING IRONS 

Scope Deluxe.$7.58 

Scope Standard.$6.94 

Mini Scope.$6.56 

Vibro Scope.$5.51 

Transformer for above....$8.52 

PANBRAKE METAL FOLDER 

Invaluable for design prototypes, 
model shops and hobbyists in every 
field where light sheet metal work is 
used. Folds — aluminium to 13 
gauge, mild steel to 21 gauge. $25.80 
COILMASTER 
This hand operated coil-winding 
machine will produce self-supporting 
universal and honeycomb coils. Also 
solenoid, single-layer, etc. Three 
cams, l/8in, 3/16in, and 1 / 4in 
throw, are included with each. Using 
these in various combinations with 
four gears supplied and using dif¬ 
ferent sizes of wire from No. 22 to No. 
40 many types and sizes of coils can 
be made. $15.95 

RADAR CAPACITOR 
DISCHARGE IGNITION SYSTEM 
KIT FORM 

Kit contains detailed assembly in¬ 
structions, all components including 
cables and circuit diagram for 12 volt 
neg. earth. $29.50 

BUILT UNITS 

CD I — 6V.Neg. Earth. 

CD I — 12V .Neg. Earth. 

CDI — 12V .Pos. Earth. 

$35.30 

Specify Pos. or Neg. Earth. 

EVERYTHING POST FREE 


208 LIT. LONSDALE STREET 
MELBOURNE. 3000 
Phone: 663 3731 
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Sound Effects Synthesiser for 
Organs - part 3 

With this article we conclude the three part series describing a sound effects synthesise/ for electronic 
organs, providing ten separate percussion and sound effects. As in the previous articles, components 
layout diagrams as well as circuit diagrams are provided to simplify construction. 


..iiimiiiiiiiiimiimiis* 

About these articles: 

This article by F. C. Judd on a Sound 
Effects Synthesiser is reproduced by 
special arrangement with “Practical 
Wireless”. An editorial note indicates that 
all the circuits have been thoroughly 
checked out and that the prototype was 
demonstrated at last year’s International 
Audio and Music Fair at Olympia. 

The circuits have not been duplicated in 
our own laboratory and we are not in a 
position to answer technical questions 
about their operation. However, the circuits 
should provide an excellent starting point 
for readers who wish to experiment with 
sound effects circuits for use with 
electronic organs or in music group 
situations. 

There are references in the text and 
parts list to components which are 
available to constructors in the British 
Isles. Australian constructors could 
undoubtedly import these components but 
they would have to make their own 
arrangements about ordering, payment, 
freight, possible duty, etc. In most cases it 
will be simpler to determine by experiment 
suitable alternatives from local sources. 


iiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimtiiiiiiii 


Three more circuit boards and the power 
supply complete the electronic percussion and 
sound effects synthesiser for which general 
constructional details and the circuits for 
castanets, cymbal, snare drum, triangle, 
woodblock, taxi horn, train whistle and bell 
chime w'ere given in parts 1 and 2. 

The remaining two generator circuits, Nos 9 
and 10. are those for a ship’s siren and the 
sound of the sea (surf). Details are also given in 
this part for the mixer amplifier and power 
supply etc. However, before going on to these 
circuits it would be as well to deal with the 
small modification that must be carried out on 
the organ key switch assembly. 

(EDITORIAL NOTE: The set of switches 
suggested in part 1 as an alternative to the 
switch bank specified for the English 
constructor will not require modifying in the 
manner suggested below, as they have all the 
necessary electrical and mechanical 
requirements for operation of the relevant 
circuits. However, the following text will apply 
to those constructors who may have obtained 
from overseas the type of switch bank used by 
the author.) 

There are 10 keys on this and when either 
one is pressed it will stay down until pressed 


again. This action is facilitated by small 
phosphor-bronze clips, one to each key and the 
function of each clip is to hold a small brass 
pin within the key guide frame. The operation 
of all the circuits 1 to 9 is that they must 
produce the sound when the key is pressed and 
instantly released, or pressed and held under 
pressure, ie, the keys must behave like a piano 
key. All that is necessary is to remove the 
phosphor-bronze Clips on keys 1 to 9 only and 
shake or pull out the small brass pins. When 
the keys are now pressed they will immediately 
return to normal when pressure is released. 
Key No 10 which actuates the sea sound 
generator (circuit No 10) must be left to work 
as intended ie, when pressed down it must stay 
down until pressed again. This allows the sea 
sound to be run continuously without having to 
hold the key down. 

The contact system on each key is simply a 
pair of single pole changeover switches and one 
or both can be used for the make and break of 
each keying circuit. The writer simply 
paralleled both sets of contacts but used them 
as a single make/break switch. This will be 
referred to again later. 

CIRCUIT FOR SHIP’S SIREN—No 9. This 
is given in figure 22 and employs a phase shift 
oscillator (Trl) operating at a frequency of 
about 120Hz, which can be adjusted by 
variation of R3. The output from Trl is 
attenuated by R8 and fed directly to Tr2 
which is biased to cut-off by R16. The noise 
content for the sound is produced by the noise 
diode ND1, the output signal from this being 
slightly attenuated by Rll. The sinewave 
signal from Trl and the noise signal are 
combined in Tr2 which is keyed on by key No 
9. The output from Tr2 is attenuated to a level 
suitable for the mixer amplifier by R19/R20. 
The circuit board layout is given in figure 23. 
The circuit should require little or no 
adjustment except for pitch but the noise 
content of the sound, which should not be too 
predominant, can be regulated by variation of 
Rll. Waveforms for this circuit are shown in 
figure 26 (Ship Siren circuit, A and B). 

SURF ON THE BEACH - No. 10. Surf rolling 
on the beach and receding is a fairly slow 
movement and the sound itself, which is mainly 
random noise, rises and falls in amplitude at 
the same rate as the movement of the water. 
Here we need a slow but sinusoidal rate of 



Figure 22. The circuit for the ship’s siren sound synthesiser section . 
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by F. C. JUDD 


The completed synthesiser with 
the bottom and side panels 
removed. The power supply is 
on the left side of the case. 

CENTRE: Figure 24. The 
circuit for the surf-on-the-beach 
sound. 


change in signal level. The noise diode ND1 
provides the white noise but to be effective a 
slight change of pitch in the noise is needed as 
well as the amplitude variation. 

The noise signal is fed directly to Tr2 which 
is rendered almost non-conducting because of 
the large value resistor (1.5M) between the 
base and positive rail. The base is however, 
directly coupled (via R7) to the collector of the 
slow running phase shift oscillator Trl. As the 
potential at Trl collector rises and falls, Tr2 
will become fully conductive and/or quiescent 
at the same rate. The noise output signal from 
Tr2 will rise and fall accordingly. 

The phase-shift oscillator runs at 
approximately one complete cycle in 10 
seconds. The change in pitch of the noise 
output is produced by feedback via CIO. In 
operation, key No 10 is pressed down and 
stays down so that the sound continues until 
the key is again pressed and released. The 
sound must not cut off completely as the 
amplitude falls but simply fall to a low level. 
Adjustment to the value of RIO (1.5M) may, 
therefore, be necessary, ie, the value may have 
to be reduced to 1.2M or increased to 1.8M. 
The sound produced by the circuit is quite 
realistic but should not be too loud when used 
as a background effect for desert island type 
tunes. Note that the key for this circuit (No 10) 
is wired so that the key contacts are “on" 
whilst the circuit is non-operational. When key 
No 10 is Closed as shown in the circuit, Tr2 is 
biased to cut off. The circuit board layout is 
shown in figure 25 and relevant waveforms in 
figure 26 (Surf on Beach Circuit, A and B). 

THE POWER SUPPLY. The circuit for power 
supply is given in figure 27. The supply on 
load, with all circuits connected but not keyed, 
should be not less than 22V and not greater 
than 24V. The smoothing resistor R, which 
should be about IK, may therefore. require 
adjustment to value. The total current drawn 
by the generator circuits (not keyed) and the 
mixer amplifier should be approximately 
20mA. The layout for the power supply as 
used on the dividing chassis of the Contil Mod 
2 case employed for the prototype unit, is 
shown in figure 28. 




Collector Trl 



Output R16-R17 
lb) 

100 mV pk 



± 


Seconds 
per cycle 

Sea-Surf on beach circuit 
Junction C6-R8 


Junction R19-R20 

(b) T 

200-300 

y 


Ship siren circuit 

Figure 26. The oscilloscope waveforms of the surf and ship's siren circuits. 




(EDITORIAL NOTE: Since most Australian 
constructors are likely to be using locally made 
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LEAK DELTA 70 AMPLIFIER 


The Delta 70 is full of latent power—up to 35 watts RMS per channel. Distortion is a 
mere 0.1 % at 1 KHz for all power outputs upto 25 watts RMS per channel. Power to 
spare for that second pair of speakers. Front panel is elegantly finished in solid 
extruded aluminium. Walnut and Teak finish cabinet. Headphone socket for quiet 
listening, and a DIN record/replay socket for a portable tape recorder. Also standard 

inputs at back of amplifier. 


Matchless sound with the 

LEAK 600 SPEAKER 


The new 600 three way, three speaker "Sandwich" System surpasses 
any comparable size loudspeaker and combines the looks of the 
70's with the sounds of the 70's. The Leak system gives better 
tonal quality throughout the entire audio frequency range by reducing 
the distortion that can occur in the mid-range of the 2-speaker system. 
The system uses a 300 mm Leak Sandwich bass unit with a rigid 
core diaphragm which practically eliminates distortion. Midrange 
tones are cared for by a 120 mm Sandwich unit and the treble unit is a 
multi directional 50 mm radiator to enable you to hear the 
top notes wherever you sit. 

Dimensions—26" x 15" x 12". 

Finish—Teak and Walnut with Aluminium trim, black grille cloth. 
Gross Volume—2.65 cubic feet. 

Crossover—8 elements. 

Power Handling—35 watts RMS. 

Impedance—8 ohms. 

Frequency Response—40-20,000 Hz, 


3 years' warranty parts & labour 


Call in for a demo. now. Write or phone for a colour brochure 
and independent test report and special Arrow Quote. 


ARROW ELECTRONICS 


342 Kent Street, Sydney (between King & Market Sts.). Phone 29-6731 
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cases for their sound synthesisers, and it is 
unlikely that these cases will be supplied with a 
suitable divider piece to accommodate the 
power supply, they will need to improvise by 
constructing a partition from some suitable 
material and fixing it in the appropriate 
position.) 

MIXER AMPLIFIER. This is a single stage 
amplifier w ith input attenuation to reduce the 
signals from each of the generator circuits to a 
level appropriate to each of the sounds. The 
input attenuation resistors R1 to RIO also 
serve to prevent impedance loading by each 
circuit and also signal overloading of the 
amplifier itself. The values chosen for R1 to 
RIO may require slight adjustment one way or 
the other in value so that the levels of the 
various sounds are relative for any setting of 
the volume control. The volume control has 
been provided simply to control the overall 
output from the unit. The layout for the mixer 
amplifier circuit is given in figure 30. 

KEYING CONTRACTS. The modification 
required to allow the keys to be pressed and 
instantly released, ie. the removal of the 
phosphor bronze clips, was dealt with earlier. 
The switches attached to these keys are a pair 
for single pole changeover. Both sets can be 
used for keys 1 to 9 as shown in figure 31. ie, 
both pairs are wired to provide a paralleled 
pair of on off contacts. The same applies to 
key No 10 (Sea Circuit) except that the rear 
pair as in figure 31b are used as the contacts 
are normally closed. (See Editorial Note 
above.) 

FINAL ASSEMBLY. If the specified case has 
been used, the final assembly should appear as 
shown in the photograph which shows the unit 
as seen from beneath, with the base panel 
removed. As explained in Part 1 the circuit 
boards are assembled on what is really the top 
of the case so that when it is turned over the 
keys are all at the top as shown. Whatever type 
of case is used the assembly should follow this 
pattern, particularly if the unit is to be used 
with an electronic organ. 

OPERATION. It w as mentioned previously that 
each circuit could be tested separately with a 
24V battery supply and the output coupled to 
an amplifier for aural checks. The output signal 
level from each generator is over lOOmV. This 
is the best way of ensuring that each circuit is 
operating properly and producing the right 




Figure 29. The circuit of the mixer amplifier. The values of R1-RIO may have to be varied 
as explained in the text. 


RIGHT: Figure 30. 
The component 
layout of the mixer 
amplifier. 


BELOW LEFT: 
Figure 31. The 
wiring of the keying 
contacts and the level 
control. 


From outputs of generators 




Figure 27. The power supply circuit. 



Output jack 


Keying circuit 
N°10 (Sea) only 


To appropriate 
keying circuit 





from 

mixer amplifier 1 
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Amalgamated Wireless Valve Company Pty. Ltd. your experts in the art of electronics 


Workof art 6166 A 


Controlled power: beautiful both in 
concept and design. 

The AWV beam power tube 6166A. 

A unity of beauty and function 
in a work of electronic art powerful 
enough to fling a television image 
right around a city. 

The final power unit of television 
transmission. 


More than mere technology, 
here is a creative concept brought to 
life in coaxial electrode structures, 
impurity-free copper, and ceramic 
metal seals. 

A classic example of how, for AWV, 
electronics is a living art. 
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Components required 
Part 3 


Ship Siren Circuit No 9 


Transistors 




Trl, 

Tr2 


BC108 


Noise Diode 




NDI 


21J (see part 1) 


Resistors 




R1 

12K 

R8 

390K 

R15 

R2 

12K 

R9 

100K 

R16 

R3 

10K 

RIO 

68K 

R17 

R4 

12K 

R11 

12K 

R18 

R5 

120K 

R12 

12K 

R19 

R6 

10K 

R13 

120K 

R20 

R7 

2.2K 

R14 

14.7K 

R21 


All 14W, 10% types 


Capacitors 




Cl 

IOOuF 

C7 

0.1 uF 


C2 

0.1 uF 

C8 

0.2t/F 


C3 

O.luF. 

C9 

25uFClO 

C4 

0.1 uF 

C11 

25l/F 


C5 

25uF 

Cl 2 

2.5uF 


C6 

2.5uF 





..... 


10K 

47K 

2.2K 

IK 

1 00K 
5.6K 
IK 


Sea (Surf on Beach) Circuit No 10 
Transistors 

Trl, Tr2 BC108 

Noise Diode 


Resistors 


R1 

15K 

R7 

100K 

R13 

4.7K 

R2 

15K 

R8 

100K 

R14 

10K 

R3 

15K 

R9 

68K 

R15 

10K 

R4 

2.2K 

R10 

1.5M 

R16 

220K 

R5 

100K 

R11 

18K 

R17 

12K 

R6 

10K 

R12 





2.2KAII !4W, 10% types. 

Capacitors 


Cl 

50l/F 

C6 

O.luF 

C2 

50l/F 

C7 

lOOi/F 

C3 

50uF 

C8 

IOOuF 

C4 

5000i/F 

C9 

0.047uF 

C5 

O.luF 

CIO 

390pF 


Mixer Amplifier 


R2 

47K 

R8 

100K 

R14 

10K 

R3 

39K 

R9 

100K 

R15 

5.6K 

R4 

220K 

RIO 

39K 

R16 

IK 

R5 

82K 

R11 

100K 


R6 

390K 

R12 

120K 




All ViW, 10% types 



Capacitors 





Cl 

IOuF 

C3 

250t/F 



C2 

50uF 

C4 

1.5uF 




Power Supply 

Transformer Tl 
Resistor R 
Capacitors 
Rectifier MR1 

Pri. 230V, Sec 18-20V (TS/11/2, 
Henry’s Radio) 

1 Watt (see text) 

Cl 500i/F 30 VW 
C2 5000UF 25-30VW 
Bridge type LT120 or LT119 
(Henry’s Radio) 

Miscellaneous 


Transistors 

Trl, BC109 

Resistors 

R1 56K R7 100K 


R1-3 12K 


Volume Control VR1 
Output socket 
Mains on/off switch 
Panel Neon 


10K log 

Jack or phono type 
Toggle type 

230V mains type 


• UMIIIHMHIlHIHMMHHItHHIHMtllHIHtHIHUVtHMIllllHIVIIIIMtlHIHttlttHIHIIIHIIMtllMHMItMllltfllllllMHttltllHHItf 



Figure 25. The component 
layout for the surf sound 
synthesiser. 



sound and may well save time and trouble 
when the final assembly stage is reached. 

The amplifier and loudspeaker used with the 
completed synthesiser should be capable of 
good quality reproduction and have a fairly 
wide frequency range. The power output will 
depend on how loud the sounds are to be 


produced but should be comparable with the 
power output of the organ. A minimum of 
10W might be suitable for the majority of 
domestic electronic organs. It may be possible, 
of course, to couple the unit directly to the 
organ main amplifier but care should be taken 
with regard to required signal level and 
impedance matching. ® 



Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 
Schober Organs (Aust), 124 Living¬ 
stone Ave., Pymble, NSW, 2073. 
(Mail only please.) 


For the VHF'er 

Mobile whips 2 metres complete with base 
Viw $7.50. 5 /s”w base loaded $17.50. 
Roof bases $3.50. Everest Deluxe whip only 
5 /sw $16.00. Suit Va \ 5/16” and 3 /s” brass 
thread bases. 

Knockdown roof adaptor $7.14. 432 MHz % 
whip $13.66. MaicoVHF Reflectometer (100 
to 500 Hz) $30.00. Antenna scope $28.00. 2 
metre 10 EL beams’$22.00. 6 metre 4EL 
$25.00. Citizens band mobile whip $25. 
Stolle beam rotators $55.00. Rechargeable 
alkaline cells size D, $2.00. 

Inoue Icom IC20 2m. F.M. 12 channel 10W 
solid state Transceivers $325.00. Xtals extra 
$13.00 per channel. 

Inoue Icom IC71 6m. F.M. xtl and V.F.O. 10W 
solid state Transceivers $315.00. 

Realistic DX150A Comm. RX $234.20 Trio 
9R-59DS Rx $191.00. 

The above transceivers and Rxs. available 
for as low as $3.00 per week. 

Finance facilities throughout the Com¬ 
monwealth. 


INDUSTRIAL AND MEDICAL 
ELECTRONIC COMPANY, 

6th Floor, 288 Little Collins Street 
Melbourne. Phone 63-9258, 
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DRAKE MODEL SPR-4 RECEIVER 



All Solid State. Drake engineering and the recent development of 
the dual gate FET make possible the first no compromise solid 
state receiver. Unlike receivers with bipolar transistors which 
have poor cross-modulation, inter-modulation, AGC, and 
overload performance; the SPR-4 has signal handling 
capabilities superior to the best tube receivers. In addition, the 
SPR-4 has all of the advantages of a solid-state design such as 
low power consumption, mechanical and thermal stability, 
reliability, etc. 

$520 Ex Stock plus Sales Tax. 


Frequency Coverage: Can.be programmed with accessory crystals for 23 ranges (each tuning a 500 kHz band) from .5 to 30 MHz plus 150 to 500 kHz. Crystals 
supplied with the receiver a I low coverage on these ranges: 150-500 kHz, 5-1.0 MHz, 1.0-1.5 MHz, 6.0-6.5 MHz, 7.0-7.5 MHz, 9.5-10 MHz, 11.5-12 MHz, 15-15.5 MHz, 17.5- 
18 MHz, 21.5-22 MHZ. 

Modes of Operation: AM, CW, SSB (upper and lower). 

Selectivity: AM — 4.8 kHz at 6dB, 10 kHz at 60 dB. 

SSB —2.4 kHz at 6 dB, 7.2 kHz at 60 dB. 

CW —0.4 kHz at 6 dB, 2.7 kHz at 60 dB. 

Intermediate Frequencies: 1st IF 5645 kHz four pole crystal lattice filter, 2nd IF 50 kHz four pole hi-Q Ferrite LC filter. 

Frequency Stability: At room temperature, drift for all causes (including plus or minus 10 per cent, change in supply voltage) is less than plus or minus 100 Hz. 
Sensitivity: SSB and CW: .25 microvolt gives 10 dB S plus N N, AM: .5 microvolt with 30 per cent. Mod gives 10 dB S / N. 

Automatic Volume Control: AVC is used on AM, CW, and SSB. Time constants are selected for the optimum effectiveness on each mode. Audio output is held con¬ 
stant to 3 dB over a lOOdB rangeof input signals. 

Input Impedance: 50ohms approximately (higher impedance 150 kHz to 1500 kHz). 

Output Power: 3 watts into 4 ohm load (less into higher impedance loads). Built-in speaker. 

Power Consumption: (18 watts on 240 VAC or 5 3/ 4 watts on 12 VDC, 2 watts on 12 VDC. dial light off). 

Calibration: Dial is accurate to better than plus or minus 1 kHz when calibrated at nearest 100 kHz calibration point. 

Hum and Noise: More than 60 dB below rated output. 

Size and Weight: 5Va in. H x 10 3 /i in. W x 12V4 in. D. Weight: 18 lb. 

Accessories include plug-in crystal calibrator, plug-in noise blanker, loop antenna, etc. 

Also available other famous DRAKE Receivers and Transceivers, including SW4A, R4B, TR4, etc. 

ELMEASCO INSTRUMENTS PTY. LTD. 

P.O. Box 334, Brookvale, N.S.W. 2100, Phone: 93 7944. Melbourne Phone: 261 552. Adelaide Phone: 64 3296. Brisbane Phone: 71 3366. 




STEP 

DOWN TRANSFORMERS 



SECON¬ 

DARY 

VOLTS 

TYPE 

NO. 

RATING 

VA. AMPS 

DIMENSIONS 

H. W. 

L. 

WEIGHT 

LBS. 

FUSEMASTER RANGE 

6 TS6 60B 

— Enclosed In Steel 
60 10 

Cases 

5 

INCHES 

3Ve 

7 

6V2 lb. 

12 

TS12 12B 

12 

1 

2V4 

25/8 

53/8 

21b. 

12 

TS12 30B 

30 

2.5 

41/2 

3 

6 

4 1b. 

12 

TS12 60B 

60 

5 

5 

3% 

7 

6V2 lb. 

12 

TS12 125B 

125 

10.42 

5 3 /4 

41/4 

9 

111/4 lb. 

24 

TS24 30B 

30 

1.25 

41/2 

3 

6 

6V2I b. 

24 

TS24 60B 

60 

2.5 

5 

3Ve 

7 

24 

TS24 125B 

125 

5.2 

5 3 /4 

41/4 

9 

113/4 lb. 

24 

TS24 200B 

200 

8.33 

5% 

4V4 

9 

141/2 lb. 


32 

TS32 30B 

30 

.94 

41/2 

3 

6 

41b. 

32 

TS32 60B 

60 

1.88 

5 

35/8 

7 

61/2 lb. 

32 

TS32 125B 

125 

3.9 

53/4 

41/4 

9 

IP /4 lb. 

32 

TS32 200B 

200 

6.25 

53/4 

41/4 

9 

141/2 lb. 

32 

TS32 300B 

300 

9.4 

53/4 

41/4 

9 

181b. 

32 

TS32 500A 

500 

15.6 

63/4 

53/4 

6V2 

261b. 

32 

TS32 750A 

750 

23.44 

8V4 

61/4 

61/4 

38 1b. 

32 

TS32 1000A 

1000 

31.35 

8V4 

61/4 

8V4 

51i/2 lb. 


115 

TS115 30B 
TS115 60B 

30 

.26 

41/2 

3 

6 

4 1b. 

115 

60 

.52 

5 

35/8 

7 

6 V 2 lb. 

115 

TS115 125B 

125 

1.09 

53/4 

41/4 

9 

113/4 lb. 

115 

TS115 200B 

200 

1.74 

53/4 

41/4 

9 

141/2 lb. 

115 

TS115 300 B 

300 

2.61 

53/4 

41/4 

9 

181b. 

115 

TS115 500A 

500 

4.35 

63/4 

81/4 

53/4 

6 V 2 

261b. 

115 

TS115 750A 

750 

6.53 

61/4 

61/4 

38 1b. 

115 

TS115 1000A 

1000 

8.7 

81/4 

61/4 

8V4 

511/2 lb. 

115 

TS115 2000A 

2000 

17.4 

101/2 

8V4 

8V4 

79 lb. 


SOLDERING IRON TRANSFORMERS — Enclosed in pressed steel cover — suitable for 
Mico or Oryx Soldering Irons 

5,6,7, TS7 20 20 2.85 33/a 2 Vb 2 3 / 4 V /2 

10,11,12, TS12 40 40 3.33 3% 2Ye 31/4 3V2 


All transformers in this range are suitable 
for connecting to a 240 volts, 50 cycles, 
single phase supply and, where applicable, 
comply with Australian Standard C126 
1950 under approved Number N158. 

FUSEMASTER RANGE:— 

All transformers housed in steel cases ("A” 
and “B”) fall into the above category. 

A TYPE 

• Fuse protection of output. 

§ Three core primary flex 6’6” long. 

• Conduit or grommet knockouts. 

• Primary and secondary terminal blocks. 

• Carrying handle. 

• Provision for wall mounting. 

B TYPE 

• Fuse protection of output. 

• Three core primary flex 6’6” long. 

• Carrying handle. 

• Provision for wall mounting. 


Available from recognised electrical wholesalers 

FERGUSON TRANSFORMERS PTY. LTD. 


331 HIGH STREET, CHATSWOOD, N.S.W. 

TELEPHONE 40-0261 (8 LINES) 


P.O. BOX 301, CHATSWOOD, 2067. 
TELEGRAMS: "FERTRAN." 
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A Misleading Car Radio . . . 


Like most servicemen, I generally prefer to leave the servicing of car radios 
to the chaps who specialise in this equipment, because to service them 
effectively one needs plenty of experience as well as specialised test 
equipment. But every so often there is a job I can't avoid. 


This story had its beginning when a car 
pulled up outside my shop and its occupant 
invited me to “come out and have a listen to 
this so-and-so car radio”. Since I recognised 
him as a local resident and the owner of a 
TV set I had serviced on a couple of occa¬ 
sions, I had little choice but to accept the 
invitation as gracefully as I could. 

The set was supported beneath the bottom 
edge of the instrument panel in the car and I 
recognised it as a transistor model which 
somebody had made up from a locally 
designed kitset. My prospective customer 
explained that a friend had built it and had 
used it until a year or so back, when he had 
bought a new car, complete with radio-cum- 
tape player. He had traded in his old car and 
sold the radio separately because he stood 
to gain a few extra dollars that way. 

The set had been okay for a while in the 
present vehicle but had then begun to 
“muck up”) hence the invitation to listen to 
it. 

And it certainly was mucking up! 

At low volume it didn’t sound too bad but, 
the moment the volume was turned up, as it 
would have been in noisy traffic or at higher 
road speeds, the sound became painfully 
distorted. It had a choking quality, which 
was especially noticeable when there was 
any suggestion of heavy bass in the 
program. 

What did I reckon? 

Well, I offered the opinion that the trouble 
was most likely in the loudspeaker itself. It 
had been mounted in its proper place up 
under the panel, facing upwards and 
bouncing its sound off the inside surface of 
the windshield. 

Loudspeakers in this position are wide 
open to trouble from dust penetration unless 
they have been expecially designed to 
prevent it happening. Dust falls down 
through the grille, slides down the cone and 
gradually works through the usual felt dust 
cover. Given enough time and enough dust, 
the back end of the voice coil ultimately 
becomes wedged by a solid ring of dirt. This 
inhibits its movement, particularly at loud 
volume or low frequencies, and produces 
the kind of sound that I mentioned. 


At this suggestion, the car owner groaned 
audibly. He explained how that, to get the 
loudspeaker in or out, it was necessary to 
remove the glove box and the heater pipes, 
undo the linkage between the wipers and 
wangle the loudspeaker assembly through a 
variety of other obstacles behind the dash — 
all while draped upside down across the 
front seat and the front floor mats. 

Which is the precise reason why I am not 



VsJf <>> 


"Of course , it's still in its 
experimental stage , but 
production has already 
risen 23 *5 per cent ....” 

By courtesy of MODERN FARMER 


at all keen on car radio work, myself! 

Seeing his dismay, I hastened to assure 
him that the trouble could be in the receiver 
itself, which was much more accessible. If 
he cared to drop the receiver round to me, I 
would go over it in the hope that the problem 
would prove to be there rather than up 
behind the dash. 

So, in due course, the receiver arrived on 
the bench and I set to work. 

When I coupled it up to a battery and 
another loudspeaker, the first sound that 
greeted my ears was the very same distor¬ 
tion I had heard in the car. 

What do you know? It was in the set. But 
where? And where do you begin looking 
when you have no circuit and no knowledge 
of the set, other than what your eyes can 
pick out?’ 

Because it was a ready starting place, I 
fed the signal generator into the front end 
and coupled the CRO across the loud¬ 
speaker connections. This done, I turned up 
the level, intending to have a look at the 
400Hz waveform from the signal generator. 

And there was the trouble staring me 
right in the face. 

As I turned up the audio control, a bag of 
oscillation appeared on the waveform and, 
at the same instant, the familiar buzzing 
sound came from the loudspeaker. 

Audio instability, no less! 

But why, when the set had allegedly been 
okay up till recently? Audio instability 
usually doesn’t develop. It tends to occur 
right from the outset because of some initial 
design or installation fault. 

Taking another punt, I reckoned that it 
might have something to do with the feed¬ 
back network — assuming there was one. 
Apparently there was because a closer look 
around the loudspeaker connections on the 
board led me to the output transformer and 
to a resistor and capacitor in parallel, con¬ 
necting to one side of the voice coil: almost 
certainly, feedback components. 

I wondered what would happen if I dis¬ 
connected the capacitor. So a touch of the 
iron, the capacitor came free and bingo: not 
a sign of the instability nor of the distortion 
in the loudspeaker! 

You beauty. But again, why? 

Seeking to discover the reason, I undid the 
other end of the capacitor and clipped it 
across the R/C bridge. The label of the 
capacitor said .02 uF but the bridge in¬ 
dicated nearly four times that value, plus a 
high leakage. 

No wonder the trouble had developed as 
the capacitor had gradually gone high in 
value. Perhaps I shouldn’t have been sur¬ 
prised; it was one of those little metallised 
paper jobs that, in their day, did not enjoy 
exactly the highest reputation for stability 
and reliability. 

In fact, the set seemed to be completely 
happy with no capacitor at all in circuit but, 
for luck, I wired in a new .OluF unit. It was 
.OluF more than the set seemed to need, but 
comfortably away from the value that I 
knew would cause instability. 

Needless to say, the owner was delighted 
with my verdict. Re-installing the set 
beneath the dash was a whole lot easier than 
standing on his head to remove and replace 
the loudspeaker. 

Somehow I feel that there should be a 
radio serviceman attached to the team 
which is responsible for the design of new 
model cars. The radio installation mightn’t 
be very tidy but, boy, would it be accessible! 
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Another TV set.. . 



Adcola solves 
printed circuit 
soldering problems 


Printed circuit soldering — a recognised problem area. 
Adcola soldering tools and tips, designed and calibrated for 
the job — a known answer to the problems. Adcola tools 
obviate delamination, track separation from substrate, dry 
joints, component damage and destruction, intermittent joints, 
poor appearance. 

Adcola has a special range of tips for printed circuit work — 
and the precision made soldering tools to run them at the 
correct temperature 
Selection is simple 


from our brochure. Yours for the asking 


ADCOLA 


Selection is simple; from our brochure. Yours for the asking. 

ADCOLA PRODUCTS PTY. LIMITED 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd., Burwood. 2134 (Tel. 747 1606) 

S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 

QLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 

W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) RA 7 


My next story brings me back to the TV 
service bench. It is another story about a TV 
set, but right at the other end of the scale from 
the one I described last month. Whereas that 
involved the latest solid-state portable set, this 
concerns a full size valve set, vintage 1957 or 
thereabouts. An important point, because there 
is a vast difference in the kind of fault likely to 
be encountered at these extremes. 

The job was something of an off-beat one in 
some respects. The owner had been a 
customer, and a social aquaintance, when he 
purchased the set, and I had serviced it on a 
couple of occasions in its early days. 

Then he left the district and, apart from odd 
meetings at a social level, I saw and heard little 
of him or the set until recently. Then he was on 
the phone, seeking my advice about “old 
faithful". Its performance had progressively 
deteriorated over recent years and had now 
reached the point where he had to make a 
decision. Was it possible to restore its 
performance for a reasonable sum, or should 
he turn it in on a new one? 

He went on to add that he didn't want to 
commit himself to the expense of a new set 
if it could be avoided. It would be much 
more convenient if he could hold out for a 
couple more years. (I had a sneaking suspicion, 
that he was thinking about the possible 
introduction of colour, but I let that pass.) 

As regards the set's behaviour he was rather 
vague. As pearly as I could, make out it had a 
nasty babit of losing horizontal sync at odd, 
and inconvenient, times. He had taken it to the 
local serviceman on a couple of occasions, but 
without any improvement. If he could deliver 
the set to my shop,would I have a look at it for 
him? Put like that, I could hardly refuse. 

When the set arrived I decided to put it 
under observation immediately, without 
touching anything vital. Since the fault seemed 
to be intermittent, I wanted to see the effect for 
myself, and without anything being done which 
would cloud the issue. So I simply plugged it 
into power and aerial and let it run. 

It ran like that for the next three days, with 
no sign of trouble. At the point I decided I 
could wait no longer. Work was rather slack 
and it was silly to ignore the set simply because 
it had not misbehaved. I decided to give it a 
routine once-over. 

The first fault I found concerned the IF 
strip. This was on a separate sub-chassis 
supported by rubber grommets, and bonded to 
the main chassis by two short straps of copper 
braid. One of these was broken and the other 
hanging by a couple of strands. I wasn't 
prepared to positively blame theis for the 
trouble, but obviously needed to be fixed. I also 
replaced one missing mounting bolt. 

I checked the tuner next, mainly because it 
had behaved-quite erratically on a couple of 
occasions when I had changed channel. And 
what a mess it was in. It was badly worn 
mechanically, and several of the coils were 
damaged. 

One looked as though a screwdriver blade 
had slipped and scored across the winding. In 
another case, the former had suffered a 
compound fracture and, although some 
attempt had been made to glue it together, it 
had never been properly set and remained bent 
in the middle. Several other formers were loose 
on their biscuits, and one was held in place 
with a binding of black cotton! All in all, it was 
a pretty sorry mess. 

One of the factors which had influenced me 
to become involved in the set in the first place 
was the fact that I had a wrecked version of the 
same model on hand. It would never go as a 
complete set again, but it had cost me virtually 
nothing and had a number of useful parts in it. 
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One was the tuner, and it didn't take me long 
to decide that it would be quicker, easier and 
more satisfactory to change the tuner than try 
to repair it. In any case, it was quite pointless 
trying to track down an intermittent fault in a 
set with a tuner in such shocking condition as 
this one was. 

So the spare tuner was duly fitted and given 
a brief test. All seemed well with still no sign of 
the original fault. Then I took another look 
under the chassis. It had been built at a time 
when paper capacitors were the “in** thing and 
it was virtually certain that many, if not all, 
were significantly leaky by now. 

Since the symptoms suggested either a sync 
or horizontal stage fault, I started by removing 
capacitors, one at a time, from the horizontal 
stage, checking them and replacing as 
necessary. In fact, I needn't have bothered 
testing them; they were all leaky. 

I did the same around the sync stage, plus a 
couple in the video section which could have 
adversely effected the sync. And for luck, a 
couple in the vertical stage. 

I know that this technique of mass 
replacement may sound like a brute force 
approach, but it is often the most economical 
and satisfactory w ay to overhaul a set of this 
age. 

That done I gave the set a routine voltage 
and waveform check, paying particular 
attention to the waveforms associated with the 
sync separator and the horizontal oscillator. 
As far as I could determine, and by 
comparison w'ith the manufacturers data sheet, 
everything was as it should be. 

Then I put the set on test again and let it run 
for the next five days. During that time it 
behaved faultlessly, and I felt reasonably 
confident that the fault had been fixed. 1 
returned it to the owner, told him what I had 
done, and expressed the hope that he would 
have no more trouble. However. I stressed that 
I would like to know if the fault recurred. 

I heard nothing from the owner for a 
fortnight, at which time I felt impelled to ring 
and enquire how the set was going. And it w'as 
just as well I did. It transpired that the set had 
gone perfectly for four days after I returned it, 
then started to display its old sypptoms. It had 
now reached the stage where ti would not 
operate fror more than about 30 minutes 
without trouble. The owner hadn’t bothered to 
ring me because he w'as so disgusted with the 
thing. 

There is a lesson here for the budding 
serviceman. Customers often do this. It isn't 
very logical, but they do it. Apparently they 
cannot appreciate the fact that this is 
sometimes the only w'ay that an intermittent 
can be tracked down: by continually observing 
it under working conditions after each attempt 
to pinpoint the trouble. 

The worst aspect of this situation is that it 
usually becomes a story about how “ . . . so- 
and-so tried to fix the trouble but it w-as just as 
bad as ever afterwards”. They forget, or omit 
to mention, that they didn't give so-and-so a 
fair go in tracking it dowm. Moral: Always 
follow up a situation of this kind. 

Getting back to the set in question. I 
suggested to the owner that he bring the 
chassis back to the shop and let me have 
another look at it. The fact that the trouble 
seemed to have worsened was all to the good. 
At least I might get a chance to see it: and even 
feel reasonably sure when I had fixed it. 

Thus it was that, a couple of days later, the 
set was back on the bench. I hooked it up, 
switched it on, and waited. Sure enough, it had 
been running about half an hour when the 
picture started to pull horizontally, lost 
horizontal lock, then faded to a very weak 
jumbled image. This last point was important; 
it suggested that the oscillator had gone so far 
off frequency that the EHT system could no 


longer function effeciently. A check on the 
EHT voltage confirmed this. 

The owner had discovered that it was 
possible to restore the picture temporarily by 
turning “one of those small knobs on the 
back”. The “small knob” turned out to be the 
adjustment for the stabilising coil. However, it 
had to be screwed in as far as it would go, then 
screwed out again to its previous position, in 
order to have any effect. Nor was the result 
very permanent. 

At this stage I reasoned that the trouble 
should not be too hard to find. The horizontal 
oscillator was a fairly standard 
multivibrator arrangement, and the number 
of components involved was small, I felt 
reasonably confident that a well aimed squirt 
of freezer from my trusty aerosol would reveal 
the culprit in short order. 

Alas for my confidence. While there seemed 
little doubt that the fault was temperature 
sensitive. I squirted every component in the 
multivibrator circuit without so much as a 
suggestion of being able to create the trouble or 
cure it. 

Next, I replaced the stabilising coil, once 
again drawing on the other chassis for the 
replacement. Still no improvement. 

Finally, in desperation, I replaced all the 
resistors and three mica capacitors which 
made up the multivibrator circuit. That did it. I 
don't know- exactly why, but it did it. The set 
ran on my bench for the next 10 days without 
so much as a flicker, after which I felt 
reasonably confident in returning it to the 
ow-ner. And a telephone call a fortnight later 
confirmed that it was still going. So we are all 
keeping our fingers crossed. 

I admit that solving a problem in this 


TRANSISTOR SERVICE 
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local sets repaired 
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Berlin Crown Fujiya 
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We do not sell spare parts 

PETER G. BROUGHTON 

211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 


manner is not the most satisfying experience. 

Most of us like to be able to pinpoint the 
faulty component and, ideally, the manner in 
which it failed. That way, one can feel 
confident that the fault has really been found. 
But sometimes one has to be satisfied with 
something less, simply because it is not 
economical to pursure the matter to its logical 
conclusion. As a precaution, I shall check the 
set out at odd intervals during the next few 
months. 0 
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When fact sounds like fiction and vice versa 


It is very embarrassing when someone makes a remark and you are not 
sure whether you are expected to laugh or be serious. It is much the same 
when you read something in a magazine and you are uncertain whether it 
is supposed to be fact or fiction; proof or spoof. 


What prompts the above heading and 
introduction is a letter from a reader in 
Western Australia who writes as follows: 

Dear Sir, 

Apparently my brief period away from the 
realms of resistors and soldering irons (all of 
three months) has left me far behind in the 
rapid advances of technology, especially that 
relating to electronics. 

1 have in mind your article in the July 1971 
issue entitled “New Acoustic Surface-Wave 
Devices", 

I don't see the point. It is not April, so why 
bother to print such an article? or it it really 
meant to be a serious discussion on “the most 
significant development since the transistor''? 

Surely this article wasn't printed in good 
faith, as the Editor would be aware of its 
shortcomings. This magazine is read by 48,000 
people (your figures). A number of these will 
take it all in, memorise same, then impress 
their friends with their newfound knowledge of 
praetersonics. 

Wax on the substrate edge to absorb back- 
wave energyl What next? Why not Araldite 
injected into soft valves to make them hard? Or 
tying one's old bootlaces around the C-E 
junction of a bipolar transistor to prevent 
parasitic oscillations? 

Terms such as “intergigital transducer'', 
“micron wavelength of an acoustic wave'', 
“triple-transit signal" and “PZT edges'' sound 
very technical but they certainly do not explain 
how one • converts a frequency of many 
Megahertz into an acoustic frequency .* 

I prefer to read serious, informative articles. 
If tricks must be played, why not confine them 
to that month of the year when most people 
would be on their guard. 

I trust that an apology will be forthcoming 
in the first available issue. 

(H.H., Fitzroy Crossing, WA.) 

First a word of correction regarding our 
readership. 

If the article in question is a spoof and likely 
to mislead readers of “Electronics Australia**, 
the number of candidates is much higher than 
H.H. suggests. The figure of 48,000 plus is the 
official audited figure for nett paid sales and 
does not include copies circulated in other 
ways or sold later as back dates or reprints. 

A careful and responsible survey by an 
independent research group has set our 
readership at around 150,000 or about 
three readers per copy sold. 

So there are that many people at hazard! 


There's one other thing wrong with our 
correspondent's plea on behalf of those who 
have allegedly been duped by a fake technical 
article: 

The article is NOT a spoof: it is NOT an 
April 1 feature running late. It is a serious 
technical article. 

The terms and phrases were not created with 
the help of a buzzword book; they are the 
terms and phrases being used by people 
researching the particular field. 

Sorry H.H. there will be no apology. 

Still not convinced? 

Well, then, how about supporting evidence 
in the way of an article in Mullard Technical 
Communications No 108, November 1970. 
Some of the terms in our July 1970 issue are 
right there in the Mullard paper which. 


incidentally, boasts an official UDC file 
number. 

And the wax on the ends of the substrate? 
That is shown, too, in the Mullard paper. 

The whole problem for H.H. probably 
begins with such terms as supersonic, 
praetersonic, acoustic, &c. He assumes that 
they imply some mysterious frequency change 
from RF to audio. 

In its everyday sense, sonic pertains to 
sound and refers to the range of frequencies 
which are capable of being heard. For humans, 
the upper limit would be about 18KHz; for 
certain other creatures, it would be somewhat 
higher. 

In its traditional sense, the word acoustic 
has a similar connotation. 

To cover situations and techniques involving 
frequencies above the sonic region, the term 
supersonic came into use. But how far does 
super extend? To 50KHz? lOOKHz? 1MHz? 
All those frequencies are above the sonic range. 

In thinking this way, one runs headlong into 
another problem of terminology. 

At one stage, supersonic was used mainly to 
describe the technology between sonic 
frequencies and radio frequencies. But 
nowadays, radio frequency type transmission 
extends right down into the sonic or audio area 
— down to lOKHz, for example. 

With AF and RF now overlapping, terms 
like supersonic might appear to be redundant. 

It would undoubtedly be possible to set and 
observe limits on all these terms in relation to 
frequency. One might thus begin with 
subsonic, followed by sonic, then supersonic 
(w-hat about ultra-, hyper , praeter . &c?) and 
on into various RF demarcations (HF. VHF. 
UHF, &c). 

On this basis, audio (or sonic) engineers 
would have no particular problems of 
identification. Primarily they would work with 
sonic frequencies but would be aware of 
subjective and equipment reactions in the 
subsonic and supersonic regions. 

But engineers dealing with radio frequency 


Typical acoustic surface wave velocities are about 
3mm/iis, corresponding to wavelengths at 37MHz of about 
80pm. Hence the substrate on which the wave is launched 
need be only about 200pm thick in order to avoid any 
effects due to the back surface. 

GENERATION OF SURFACE ACOUSTIC WAVES 
Surface acoustic waves can be efficiently generated on 
piezo-electric media by using an interdigital transducer 
which is shown schematically in Fig. 2. In its simplest 
form, it is an array of metal fingers of uniform width 
and spatial separation deposited on a piezoceramic sub¬ 
strate. When adjacent fingers are driven electrically in 
voltage anti-phase, piezo-electric coupling occurs between 
the applied fields and causes surface displacements over 
the extent of the array. The result is an acoustic surface 
wave which propagates in two opposing directions normal 
to the array. Such a device exhibits frequency selectivity 
in its response to the applied electric signal. It has a peak 
response of radiated acoustical energy when the frequency 
of the alternating electrical signal is such that the wave¬ 
length of the surface wave generated is equal to the 



Fig. 2—Interdigital transducers on a piezoelectric substrate 
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Fig. 5—Length-weignted filter 


60 


ELECTRONICS Australia. December, 1971 


























type transmission would be in a mess. At 
higher frequencies, their classification, work 
and equipment would retain its familiar 
description as RF. 

Somewhere down the frequency scale, but 
still using oscillators, power amplifiers, 
antennas and radiation phenonena, they would 
become SS (supersonic) engineers. 

Still further down, and still using the same 
basic techniques, they would find themselves 
classified as audio engineers (or sonic 
engineers). Yet they would have nothing in 
common, apart from frequency, with the 
existing race of audio engineers, dealing with 
loudspeakers and all that jazz! 

What emerges from this is that frequency is 
not the best basis on which to subdivide 
electronic technology and terminology. 

One very large section of the technology has 
to do with communication by electromagnetiic 
radiation, involving oscillators, amplifiers, 
antennas and so on. We described this whole 
field by the omnibus term radio frequency, 
abbreviated to RF. 

For convenience, the RF spectrum has been 
subdivided into segments described as UHF, 
VHF, HF, LF and VLF (very low frequency). 
It is merely incidental that the very lowest 
frequencies involved in RF technology are 
similar to those involving the sense of hearing. 

Seen in this light, frequency is merely a 
parameter, like weight, dimension and colour. 

There is another whole branch of technology 
which relates to our sense of hearing. It has to 
do with the interception, recording, 
reproduction of sound as heard. It involves the 
thinking, the techniques, the apparatus, the 
environmental situations and the subjective 
considerations with which we are so familiar. 

It also involves consideration of what 
happens in the subsonic region. To the audio 
engineer it is purely incidental that people 
concerned with vibration and seismology are 
also interested in very low frequency 
phenomena. 

At the other extreme, an audio engineer may 
check the behaviour of an amplifier up to some 
hundreds of Kilohertz, with no more than a 
passing thought that there are broadcasting 
stations operating on these very frequencies! 

An audio amplifier, indeed! 

As it is with RF and audio , so it is with the 
word acoustics. 

Originally, acoustics had to do with the 
sound or sonic environment up to — say — 
l8KHz. But acoustic engineers get involved in 
phenomena well above this — in the reactions 
of people and materials to vibration way up 
into the supersonic region. 

But that is only the beginning. Vibration, 
wave propagation, resonance, damping and so 
on are not confined to relatively large 
structures at relatively low frequencies. They 
can be evident in much smaller and even 
diminutive solids at much higher and even 
extremely high frequencies. 

The familiar quartz crystal, long used for 
controlling the frequency of transmitters, relies 
on a mechanical resonance of one mode or 
another at frequencies up to and beyond 
100MHz. 

Ceramic filters for IF channels provide 
another and more recent example, with an 
electro-mechanical resonance effect replacing 
the selective function of L/C tuned circuits. 

Again, television receivers designed for the 
PAL system commonly employ a glass delay 
line. Chrominance information involving 
frequencies around 4MHz is fed into one end 
of the line, passes along the line as a wave 
motion and is picked up at the other end 64 
microseconds later — having been delayed in 
time equal to the duration of one scanning line. 

Still more recent research into solid-state 
physics has brought to light various ways of 
producing resonance in materials and of 
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propagating waves through materials, often at 
very high frequencies and with the potential for 
very close control. Not surprisingly, much of 
the technology is a spin-off from what 
scientists and engineers have learned when 
making transistors and integrated circuits. 

The diminutive has been replaced by the 
microscopic. 

The vital difference between this electro 
mechanical technology and the traditional RF 
technology is that waves are not being 
propagated as a simple electron tlow within a 
conductor or component. In the latter case, the 
speed of propagation is at the velocity or light 
or something close to it. 

In electromechanical technology, RF 
energy is applied to the solid with the 
expectation that the solid will exhibit physical 
movement. 

It may vibrate as a whole or in some 
harmonic mode, as for a quartz crystal. A 
simple acoustic equivalent is a tuning fork. 

Or. the RF energy may be transmitted 
through the body of the solid as a wave 
motion. A simple acoustic equivalent is the 
movement of audio energy through a spring 
delay line. 

Yet again, the RF may be transmitted along 
the surface of the solid as a kind of wave 
motion in its basic electron lattice structure. 
This may be likened in a sense to ripples 
moving across the surface of an otherwise still 
pool. 

What word can be used to describe this 
whole expanding technology dealing with 
resonance and wave motion in solids? 

One thing has certainly happened. The basic 
work acoustics has been adapted and stretched 
in its meaning so that it is applicable to all 
wave motion in solids, almost irrespective of 
mode and frequency. 

But we seem also to have come up with 
another word praetersonics, signifying beyond 
sonics. As such, it is vitually a synonym for 
supersonic or ultrasonic. However, as hinted in 
our July article, the term praetersonic may 
easily be adopted into the language to 
supersede terms like microwave acoustics or 
aco u sto-ele ctron ics. 

There is no question of the high frequency 
phenomena being changed to low frequency 
phenomena to satisfy the traditional meaning 
of the w ord acoustic. 

This is the point over which H.H. apparently 
stumbled. 

What about the layer of wax on the ends of 
the filter chip, which H.H. also challenges? 

iiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiiiiiiniiiuiiiiiiiiiiiiiimiiiiiiiiiiiHiiMiiiiiiiiiiiiiiiini 

Modern singers: Wow! 

I would like to suggest that the search for 
high fidelity in vocal recordings is pointless. 

My reasons? Mainly, I am afraid, modern 
singers. Consider two great singers: Dame 
Melba and Joan Sutherland. 

Now think of the piano, playing a sustained 
note. If we play A above C’ at 880cps, we hear 
one clear, sustained note, unvarying in 
frequency. Now listen to Dame Melba singing 
this note. She was able to give it ample volume 
and it emerged pure and bell-like, unvarying 
in frequency. 

Joan Sutherland is also able to give the note 
ample volume. It lies comfortably within her 
compass and yet there is something wrong. 
Listen .carefully and you will find that it pulses 
rhythmically above and below the centre 
frequency and can at times vary more than a 
semitone. 

Unless one restricts their listening to true 
bel canto singers, of which Dame Melba was 
the last, it is pointless to worry about a little bit 
of wow and flutter. 

D.B. (Goondiwini, Qld.) 

ititmiiiuiuiiiiiiiiiiiiimiiiiiiniimiiiiiimutiiiimiiiiiiimiimmimimiiiiiiiiiiiiiiiiiiii 


Is it really any different in concept from the 
ring of foam or other gunk which loudspeaker 
manufacturers have commonly placed around 
the outer rim of free-edge tweeter cones? Their 
stated reason: To absorb and damp wave 
motion generated within the cone structure. 

There may be a substantial difference in the 
size of the device, the frequency concerned and 
the method of excitation but there is 
nevertheless a parallel between the two. 

Is wax the best damping material? Maybe 
not but it has presumably served the purpose 
for what are plainly stated to be developmental 
prototypes. 

Looking back, this discussion turned out to 
be more of a mouthful than was originally 
intended but it may serve a useful purpose. 
Perhaps H.H. and others who may have had 
reservations about the article will have another 
look at it. 

The chances are that you will be meeting 
such components in the not too distant future 
in television receivers. The summary of the 
Mullard article reads thus: 

Acoustic surface-wave bandpass filters can 
be constructed on a piezo-electric ceramic in 
such a way as to provide the IF selectivity for 
TV receivers, thus facilitating the elimination 
of conventional bandpass circuitry. A prototype 
of such a filter, 7mm x 4mm in area is briefly 
described. g 
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or become an advertising executive. If you like 
meeting people, then perhaps you would make 
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could become a foreman, builder or engineer 



— electronics expert, or TV-radio repair spec¬ 
ialist. These are highly paid jobs. Jobs that 
are within your reach through I.C.S. training. 
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Plessey Rola Pty. Limited 

The Boulevard, Richmond, Victoria, 3121 
Telephone 423921. Telex 30383 

N.S.W. P.O. Box 2, Villawood, 2163. Telephone 72 0133 


h Plessey 12P woofer, 5FX tweet 
. 36 crossover, mounted and wire 
recommended 2.65 cu.ft enclose 


Start smiling — choose from these kits: 

1. New 12P/5FX baffle board kit for 2.65 cu.ft. 
enclosure. Assembled, wired and pre-tested. 
Frequency response 75 Hz to 20 kHz ± 6 dB or 
53 Hz to 20 kHz at ± 10 dB. Power handling 

15 watts RMS. Crossover at 6 kHz with a roll off 
slope of 12 dB per octave. Excellent overall 
response from such a small enclosure. 

2. New C80/2 x C3GX baffle board kit for 1.8 cu.ft. 
infinite baffle enclosure. Assembled, wired and 
pre-tested. Frequency response 55 Hz to 20 kHz 

± 6 dB or 44 Hz to 20 kHz at ± 10 dB. Power 
handling 20 watts RMS. 


3. C60/C3GX custom speaker kit for 0.625 cu.ft. 
enclosure. Frequency response 50 Hz to 19 kHz, 
power handling 10 watts RMS, crossover at 5 kHz, 


These three systems — as well as the new Plessey 
C60/C3GX complete enclosure — are available 
from Plessey Rola distributors and leading 
Hi-Fi centres. 


You’ll smile all the way when you build your 
high performance Hi-Fi system with Plessey 
kits. It begins when you find out that Plessey 
has taken the confusion out of choosing. 
Each kit contains correctly matched 
components and full instructions. You’ll 
smile a lot more when you hear the 
price (people always smile at happy 
surprises) and when you build your 
system without the usual troubles. But 
you’ll smile most when you start playing 
your favourite music — so much Hi-Fi for 
so little money and trouble! 


Distributors: N.S.W.: General Accessories, Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. 

Vic.: Lawrence & Hanson Pty. Ltd., General Accessories, Radio Parts Pty. Ltd. Qld.: General Accessories, The Lawrence & Hanson Electrical Co. (Old.) Ltd. 
S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd., General Accessories. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania 
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Extra Facilities for Philips EL3302 Cassette Recorders 


MOTOR PRESET MINIATURE JACK SOCKET 




SLOT 
/8" DEEP 




Although it may not be needed very often 
there are times when control of the motor 
speed of a cassette recorder is a handy facility 
to have. This facility could be very useful in 
music teaching and music arranging. It could 
also be handy where a slowing of tape speed 
would assist in transcribing interviews, etc, 
where the intelligibility of the spoken word 
would be clarified. 

Fortunately, the Philips Model EL3302 
Cassette Recorder can be modified quite 
readily to permit manual variation of the motor 
speed. If the circuit of the motor speed 
regulator is examined, it may be seen that a 
DC feedback loop constantly monitors the 
current drawn by the motor. The regulator 
compensates for variations in motor current 
caused by loading and other effects. By. 
breaking into the circuit at the position shown 
in the diagram, a potentiometer can be 
connected to vary the resistance in the lower 
leg of the feedback loop, thus allowing variable 
speed control to be established. 

Basically, the 620 ohm resistor is 
temporarily removed from circuit and replaced 
with a IK potentiometer and a 330 ohm 
limiting resistor. This is achieved by cutting the 
copper foil on the board, as shown in the 
drawing and running leads to a miniature jack 
socket as indicated. The added circuitry 
around the socket is so arranged that when the 
plug is removed, the original circuit conditions 
are resumed. This modification permits control 
of the motor speed from virtually stopped, to 


MOTOR SPEED PRESET / 

POT (DO NOT ALTER SETTINGpV^____^^ 

very fast, much in excess of what may 
normally be needed. 

It is most important to note that the shell of 
the jack socket is at a different DC potential 
with respect to the chassis of the recorder. Any 
problem here can be avoided by mounting the 
socket in a plastic portion of the case. The 
author found a convenient position almost 
under the motor. However, care must be taken 
when locating the exact position for the sock'et, 
that it or the plug does not foul other 
components, with a risk of short-circuits. 

Another facility which may also be added to 
this model, is to provide a foot operated switch, 


similar to those used on guitars, whereby the 
recorder may be started and stopped. This can 
be useful where material on the cassette has to 
be typed, or where editing is involved. The 
microphone plug is removed and a similar 6- 
pin DIN plug has the foot switch connected to 
pins 1 and 5, via a length of “figure 8” flex. 
This facility performs the same function as the 
switch on the microphone. 

Yet another accessory for the same 
machine, is a cueing device. It consists of a 
short length of '/fin dowel stick with a slot cut 
across one end. A piece of a paper clip is 
fastened within the slot with an adhesive such 
as “Araldite”. The arrangement is shown in the 
diagram. This little tool is helpful in 
transcribing material from tape to paper and 
may be used with the speed controller and foot 
switch. 

Because this machine is not equipped with a 
“pause” button, having stopped the tape, a 
word or two will be lost when starting up 
again, due to a switch-on lag of the amplifier. 
Even the shortest burst of rewind can run well 
beyond the wanted point for continuing. This 
can be inconvenient and time consuming. 

The cueing device is used instead of 
attempting to use the rewind facility on the 
machine. Having stopped at the wanted point, 
before resuming, the tape is wound back 
manually for about half a turn clockwise, by 
inserting the tool each side of the left hand hub 
drive pins. (By George Hughes, “Electronics 
Australia”.) 


A 10-Watt Amplifier from Oddments 


Here is a 10-watt audio amplifier which I 
made up from valves, transformers and other 
components which I happened to have on 
hand. Provision is made for a microphone 
input into the 6F5 preamplifier stage. If this 
stage is not required it may be omitted. The 
output of this stage feeds via a simple mixing 
circuit including a volume control, into the 
second stage. Also into the second stage, is 
another channel via the mixer and separate 


volume control for use with a pickup. A crystal 
microphone may be fed into the pickup input 
but there may not be adequate gain for some 
conditions. 

The transformers used were taken from the 
junk box and apart from some details shown 
on the circuit, commercial equivalent types are 
also suggested. Substitutions may be made for 
some of the valves where this is desired. The 


6F5 may be replaced with such types as 6Q7, 
6B6 and 6SQ7 and the 6J7 may be replaced 
with a 6SJ7 or 6C6. The 6N7 driver could be 
replaced with a 42, 43, 6F6, 6K6 or 6V6. 
These types would be wired as a triode, with 
the screen grid tied to the plate. For the 
rectifier, a type 80 or other similar type could 
be used. The output stage is operated in the 
zero-bias class-B mode and the 6N7 valve is 
designed specifically for this type of service. 
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NOW AVAILABLE AS A HANDBOOK: 



Fundamentals of 


SOLID STATE 


Few technical articles have received as much praise and support from readers as the series 
Fundamentals of Solid State, which began in the May 1969 issue of "Electronics Australia", and 
concluded only recently in the November 1970 issue. Written by Jamieson Rowe, BA (Sydney), BSc 
(Technology NSW), Ml REE (Aust), Tpchnical Editor of "Electronics Australia" and a respected 
engineering author, the series provided a wealth of valuable information. In response to reader requests we 
have now republished this material under one cover, to form our latest technical handbook. 

Fundamentals of Solid State forms a most valuable and up-to-date introductory textbook dealing 
with the structure, principles of operation, and applications of semiconductor devices. It is written not 
only for the experimenter, amateur electronics enthusiast and service technician, who perhaps may never 
wish to delve into the subject in great depth, but also as preliminary qualitative reading for the technical 
college student, university undergraduate and "valve era" engineer intending to progress into more 
detailed study. 

A unique feature of Fundamentals of Solid State is that it bridges the gap between the superficial 
and unsatisfying explanations usually given in elementary texts, and the complex mathematics and 
quantum mechanics found in the advanced texts. By "boiling down" the important basic concepts to the 
level of physical device operation, the author has provided an introductory text which is both sound and 
satisfying, yet easily read even by those with a relatively modest background in electronics. 

Fundamentals of Solid State provides a thorough introduction to modern semiconductor 
technology. It begins with the basic ideas of atomic structure and electrical conduction in solid materials, 
then introduces in logical order the various discrete semiconductor devices, and finally progresses to 
describe the intricacies of the modern integrated microcircuit. 



Like earlier volumes in the "Electronics Australia" handbook series. Fundamentals of Solid State is 
printed to the same format as this, page, but on a high quality offset paper. It comprises 120 pages, 
including a comprehensive index and glossary of terms, and is enclosed within an attractive and very 
durable cover of high quality embossed card. 

Copies of Fundamentals of Solid State may be obtained by calling personally at any of the offices 
of Sungravure Pty Ltd, as shown below, or by completing the form at the bottom of this page and posting 
it together with the appropriate remittance. 


SYDNEY 

MELBOURNE 

ADELAIDE 

NEWCASTLE 

PERTH 

BRISBANE 


Herald-Sun Bldg, 12th floor, 235-243 Jones St, Broadway 
or 26 Hunter Street, Sydney. 

374 Little Collins Street. 

1 04 Currie Street. 

22 Bolton Street. 

454 Murray Street. 

78 Elizabeth Street. 


TO: ELECTRONICS Australia, Box 2728, GPO Sydney, 2001. j 

Please send me . . . copies of "Fundamentals of Solid State" at $2.30 each posted within the 
Commonwealth. ($2 plus postage to overseas buyers. Please estimate for lloz posted weight.) j 

Please enclose only cheque, money order, Australian postal order etc, NOT CASH. 


NAME.. • • • 

(BLOCK LETTERS) i 

ADDRESS. j 

STATE .POSTCODE. . 


A special 10% discount is available on the single copy rate for bulk orders of not less than 25 
copies to Radio Clubs, Youth Groups, etc. Please enclose remittance with order including 
estimated parcel postage or freight. 
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This type of amplifier was an interesting development 
back in the days when it was first released. The idea of a 
twin triode operating in zero bias class ‘B’ was a big step 
forward. Readers may see fit to consider the possibility 
of using a power transformer of the right turns ratio for 
the driver transformer. 
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In the interests of stability and hum free 
operation, wiring around the 6J7 and more 
especially around the 6F5, should be as short 
and direct as possible. Earth returns should be 
brought to a single point for each respective 
stage. Leads carrying signals should be run in 


shielded wire. 

Negative feedback has not been 
incorporated into this amplifier as it would add 
to the complexity and the quality is quite good 
without it. However, some builders may wish 
to experiment along these lines. A permanent 


magnet speaker at least lOin diameter is 
required and this should preferably be housed 
in a properly designed enclosure for best 
results. 

(By Mr P. Collen, 15 Narrawong Road, 
Caulfield South, Victoria 3162.) 


Safety Shorting Stick 

Most electronics technicians realise the 
limitations of such protective devices as 
interlocks and bleeder resistors. In some 
circuits a blown fuse can keep the circuit’s 
capacitors from discharging properly. TV 
picture tubes can hold a lethal charge. 
Transformers with bifilar windings and pulse¬ 
forming networks can also shock or kill. 

The shorting stick is a safety device, which if 
used properly, can eliminate much of the 
danger. It is easily constructed from materials 
found in most shops. Bend one end of a stiff 
wire, such as a brazing rod or other heavy 
guage wire, into a “hook” shape. Cement or 
thread the other end into a hole, drilled in the 


Electronic Metronome 

A metronome is necessary to learn timing in 
music. This circuit generates timing clicks for 
practising music. Many photographers also 
use a metronome for timing enlargement 
exposures by adjusting it for one-second 
pulses. This simple circuit has a wide range and 
is very stable. The potentiometer can be 
calibrated with another metronome, or at 
slower speeds, by counting pulses. 

(From “Radio-Electronics".) 

(Editorial note: A somewhat more elaborate 
unit was described in May, 1967, under the 
title, Electronic Metronome with Accented 
Beat. This is a most versatile instrument, as the 
title suggests and copies may be obtained 
through the Information Service for the usual 
fee of 50c.) 



end of a plastic rod. Lucite, Plexiglas, 
polystyrene, polyvinyl chloride, or some other 
high-dielectric strength material can be used 
for the handle. Wood is not a desirable 
material for this application. Cement a plastic 
disc or funnel on the front of the handle to act 
as a flash shield. Solder a length of multi-strand 
insulated copper wire with an attached 
alligator or battery clip on to the metal rod 
next to the handle. 

The shorting stick is used by grounding the 
clip and discharging the components, with the 
power off. Never take a chance, always 
discharge a circuit before touching it. 

(By Kenneth R. Scott, “Radio-Electronics".) 




SERVICE 


BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment Tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years’ experience 

All work guaranteed 

BILL TURNBULL 

11 ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 
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THE 

ADVENT 


What they're saying about 
The Advent. 

Although The Advent Corporation is newto 
the high-fidelity scene, its president is well 
known to anyone who has followed audio 
developments during th6 past fifteen years. 
Henry Kloss, a co-fo.under of Acoustic 
Research and later of KLH , is back with what 
promises to be ah unusually diversified line 
of audio components. To no one's surprise, 
one of the first Advent products is a speaker 
system. It is more evolutionary than 
revolutionary in design, incorporating new 
materials and processes ratherthan new 
principles. The Advent speaker measures 
2514"'x 14%"x 11 Vz", and is suitable for 
use on thefloor or on a bookshelf. It's a 
two-way system, with a newly designed 
woofer that has an effective cone diameter 
of7y 2 ", although its overall diameter would 
usually cause it to be classified as a 10" 
speaker. The cone surround (outer sus¬ 
pension) is a specially processed 
polyurethane, quite different from the 
rubber-like compounds used with most 
speakers. The woofer's smallish diameter 
did not impair its low-frequency performance 
in the least, as ourtests subsequently proved. 

The tweeter is a direct radiator with a 
phenolic-resin cone 2 inches in diameter 
also designed specially forthis system. A 
three-position toggle switch in the rear of the 
cabinet selects normal highs; reduced highs, 
or extended highs, to suit one's taste. 

PRICE $169 each. 

JULIAN D. HIRSCH 


The shape of the curve above 6 kHz 
corresponds almost exactly to the calibration 
curve of our microphone... 

We can't recall having heard another speaker 
in its price class that can match it... 

We would consider that it ranks in sound 
quality with most speakers at twice its price. 

ELECTRONICS WORLD 

The lows... remained strong and clean all 
the way down to 20 kHz with very low 
distortion ... Without a doubt. The Advent is 
one of the smoothest and widest-range 
speakers we have had the pleasure of 
testing... 

The tone-burst response was excellent 
throughout, ranking with the best we have 
seen from any speaker. STEREO REVIEW 

.. the frequeficy response was flat, with 
only ±3 dB variations overthe major 
portion of its range. What is more important 
is that the 45-degree off-axis response 
follows the on-axis response to a remarkable 
degree, denoting excellent high-frequency 
power response... 

One could say that at twice the price The 
Advent speaker would be a good value. 

AUDIO 

After several weeks of listening, we still 
hadn'tfound anything to complain about. 
They were, in fact, the least-coloured 
loudspeakers we have ever heard, and this 
includes the highest-priced systems 
currently available. 

Probablyfor just that reason. The Advents 
proved eminently easy to live with. 

Dispersion was excellent and so as a 
consequence, was the stereo imaging. 



549 Pittwater Road. Brookvale, N.S.W.. 2100, Australia. 


STEREOPHILE 


Sole Agents 

X7L AURIEMA 

(AUSTRALASIA) 
PTY. LTD. 


CD 
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Ultrasonic 
detection 
of leaks in 
oil tankers 



Because of the random and often severe 
forces exerted by the unceasing motion of 
the sea, the hulls of ocean-going tankers 
have to be designed and built to remain 
absolutely oil- and water-tight under high 
varying stresses over long periods. At the 
same time construction must be sufficiently 
light and roomy to permit the vessel to 
carry an adequate cargo. 

In the case of a giant tanker the necessary 
compromise is particularly critical because 
the sheer size of the vessel exposes a par¬ 
ticularly large area of hull plating to dif¬ 
ferential stressing and bending caused by 
the water trying to force its way in and the 
oil trying to get out. 

Construction takes the form of a series of 
oil- and water-tight tank compartments 
built and tested to extremely high stan¬ 
dards. 

At the Wallsend shipyard of Swan Hunter 
Shipbuilders Limited on Tyneside where, oil 
tankers of more than 250,000 tons dwt have 
been constructed, a Dawe Ultrasonic Leak 
Detector Type 8900A is used to inspect the 
welding of all tank compartments, which 
are specially sealed and pressurised for 
testing. 

On the sides of the vessel, union melt 
welding is used for horizontal seams, and 
manual welding for the vertical seams. On 
the deck, union melt welding is again used 
for the seams, and fuse-arc welding for the 
transverse butt joints. This welding is 
subjected to 100 per cent inspection and any 
faults are rectified. 

As each tank is completed it is in¬ 
dividually sealed, pressurised to about 
three atmospheres and thoroughly sur¬ 
veyed with the leak detector. 

When gas is forced through a small orifice 
the molecular collisions within the gas 


generate ultrasonic energy in the frequency 
range 36-44KHz. A detector tuned to this 
range can trace the leak from its ultrasonic 
emission even in the presence of audible 
noise which often reaches high levels in a 
shipyard. 

Leaks can be detected by soap solution 
techniques but are more quickly and con¬ 
veniently located by ultrasonic detectors. 

In the Type 8900A Leak Detector, the 
ultrasonic energy is picked up by a high- 
frequency ceramic microphone, or by a 
contact probe. The resultant signal is 
amplified and used to provide a visual in¬ 
dication on a moving-coil meter as well as 
an audible signal on headphones. 

The microphone is highly directional, 
enabling the operator to discriminate 
against unwanted sources or to detect a leak 
at long range by orientating the detector for 
maximum meter reading or headphone 
signal. A sound concentrator attached to the 
microphone further narrows the angle of 
acceptance, making it easy to “home” on to 
the exact location of the leak; this device is 
usually fitted to the microphone after the 
approximate leak locations are known. 

To trace enclosed leaks, such as from a 
pipe within ducting, a contact probe may 
provide more precise location. 

Contact probes are rarely used at the 
shipyard because the welds being inspected 
are generally accessible. Both types of 
detector may be plugged directly into the 
instrument or connected to it by means of 
an extension lead; the latter is sometimes 
used for detecting leaks in inaccessible 
areas. 

The instrument itself is little larger than a 
hand-held torch and is just as easy to 


operate. The area or equipment under in¬ 
spection can be scanned by holding the 
instrument in one hand. Sensitivity is ad¬ 
justed by a gain control which makes it 
possible to detect a leak at close range or at 
14M (45ft) from an orifice of 0.25 mm 
(O.Olin) diameter at a pressure of 
0.7KGf cm- (lOlbf / in-'). A leak from an 
orifice of less than 0.05 mm (0.002in) 
diameter can be detected at a pressure of 
0.14kgf/cm- (21bf / in-). 

Power is supplied by a single battery 
which provides not less than 140 hours’ 
continuous operation and an extremely long 
shelf life. There is a battery check facility. 

At the Swan Hunter shipyard the testing 
of welds is carried out by the radiography 
department, which is also responsible for X- 
ray work, ultrasonic gauging and other 
types of non-destructive testing. 

To make the work easier, it is generally 
carried out at night when the compressed 
air supply is off and the other noises 
associated with shipbuilding are at their 
minimum, but this is not essential. The 
complete survey of a tanker section takes 
about half a day and compares very 
favourably with the method using soap 
solution. 

No direct time comparison is possible 
because the time spent is in any case 
limited by the need to press ahead with 
production. With the ultrasonic method, 
however, the welding survey is far more 
thorough. 

In addition to inspecting the giant tankers 
the leak detector is used for smaller tank 
work on other vessels and will eventually be 
adopted as the standard inspection method 
both at Wallsend shipyard and at the neigh¬ 
bouring Walker yard where Dawe leak 
detector is also employed. £ 
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Using IMPATT diodes 

at microwaves 


PART 1 OF A TWO-PART STORY 


The availability of low cost solid-state sources 
of microwave energy such as the silicon 
IMPATT diode has made possible the 
manufacture of equipment for Doppler radar 
velocity measurement systems, intruder alarms, 
and low power microwave communications 
systems at prices that can be measured in tens, 
rather than thousands, of dollars. To illustrate 
the advances which have been made, this article 
and that which will follow in a later issue will 
consider the microwave oscillator requirements 
for a simple CW Doppler radar, and then 
discuss the practical design of an oscillator using 
a currently available IMPATT diode. 

Although most of the discussion, particularly 
that in the first article, will deal specifically with 
an oscillator design for use in a Doppler radar 
system, many of the matters discussed would be 
equally relevant for the design of an intruder 
alarm or communications system. For example 
the practical oscillator design and circuitry to be 
given in the second article would be quite 
suitable for use by radio amateurs working on 
the 10,000MHz microwave amateur band. 

Doppler radars exploit the fact that the 
electro-magnetic energy reflected by a moving 
object is shifted in frequency by an amount 
proportional to the object’s velocity relative to 
the transmitter. For the frequency shift to take 
place, there must be a component of relative 
motion of the target along a line drawn between 
the target and the radar set. 

If there is an angle a between the target’s 
direction of motion and the line connecting the 
transmitter with the target (figure 1), then the 
Doppler frequency shift, Fd, is given by 


Fd = -2Fo(v/c)cos « 


( 1 ) 


where Fo is the frequency of the transmitter, v is 
the speed of the target and c is the speed of light. 

The minus sign, taken with the definitions of v 
and a in figure 1, indicates that Fd will be 
negative for receding targets and positive for 
those that are approaching. Of course; Fd = 0 


The recently developed silicon IMPATT diode provides an ideal source 
of microwave energy for detection systems such as Doppler radars 
and intruder alarms. Being a relatively low cost solid-state device, 
it is also very suitable for both professional and amateur communica¬ 
tions systems. 

by MICHAEL COWLEY and STEPHEN HAMILTON 

Hewlett-Packard Company, Palo Alto, California 


for a = ±90°, and it is maximum for a = 0 and 
180°. 

Applying Doppler shifts to measure velocity, 
or to detect the presence of a moving object, is 
very straightforward. A simple Doppler radar 
system (figure 2a) will typically send most of its 
power out of its transmitter antenna, while 
feeding a small amount of it (typically 1%) to 
the receiver’s mixer. Thus the transmitter serves 
also as the receiver’s local oscillator (LO). The 
transmitted signal, after reflection by an object, 
enters the receiving antenna and is fed to the 
mixer. 

Since the frequency of the LO is Fo, and 
that of the received microwave signal Fo ± Fd, 
the IF signal emerges with a frequency of Fd — 
the Doppler shift.- 

It is possible to eliminate one of the two 


antennas by using a circulator (figure 2b), but 
this limits the radar’s maximum range to some 
extent because it reduces the isolation between 
the transmitter and the receiver. 

Most commercial Doppler radars, such as 
police radars and intrusion alarms, operate at a 
microwave frequency of (10.525 ±0.025) GHz. 
At this frequency, the Doppler shift caused by a 
target moving at a speed of 30 mph directly 
toward or away from the transmitter is about 
935 Hz. A simple audio amplifier and frequency 
counting circuit at the IF output of the radar set 
is used to measure Fd, and hence the target 
speed. 

The only limitations on the accuracy of speed 
measurements made with this technique are the 
accuracies of Fd and a. The transmitter 
frequency can be measured easily to 0.01%, and 


TRANSMITTED POWER 
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LO 
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Figure 1 (above): The basic operation of a Doppler radar 
system, as used to measure vehicle velocity. Figure 2 
(right): Block diagrams of the basic configurations used for 
Doppler radars. Because the transmitter is also the local 
oscillator, the receiver has an IF of zero for a steady target. 
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Sample Hewlett-Packard 5082-0430 
series low-cost 100mW IMPATT 
diodes. 

a can be measured to within a few degrees in 
most cases, so that for a directly approaching or 
receding target, the velocity measurement will 
be accurate to better than a few tenths of a 
percentage point. 

Mere detection of motion, as in an intrusion 
alarm, requires even less sophisticated circuitry 
at the radar IF output. Typical circuitry might 
consist of an audio amplifier followed by a diode 
peak detector and a Schmitt trigger. The 
presence of a signal in the amplifier passband 
would fire the Schmitt trigger, which, in turn, 
would energize an alarm or warning device. 

From the description of a typical commercial 
CW Doppler radar, we can see that a suitable 
microwave oscillator will need to meet the 
following specification: 

■ Power output should be in the 25 to 100 
mW range. 

■ AM noise close to the microwave carrier 
should be as low as possible, because the system 
is operating with a zero i-f and the AM noise of 
the transmitter, in most cases, is what limits the 
receiver sensitivity. 

■ The frequency of the oscillator must remain 
within ±25 MHz of the 10.525-GHz nominal 


center frequency over temperature ranges 
expected in typical system operation. In the 
United States this is a Federal Communications 
Commission regulation. 

■ The over-all DC-to-RF conversion 
efficiency is not critical, and generally 3 to 5% is 
adequate. 

« Power supply requirements for the 

oscillator should be compatible with available 
supply voltages. For equipment required to 
operate from 12V, such as police radars, a DC- 
DC converter is necessary for silicon Impatt 
oscillators. 

“ Economy is extremely important in the 

design of commercial and industrial equipment. 
An over-all cost of about S20 to S30 for the 
complete oscillator is a typical design goal for 
these types of systems. 

■ Reliability and long operating life are 

important requirements in commercial and 
industrial designs — especially when the service 
personnel are unfamiliar with microwave 
equipment. The reliability and operating-life 
factors provide some of the strongest reasons 


for favoring a solid-state approach to the RF 
design over the use of a reflex klystron. 

■ The oscillator output should be waveguide 
for compatibility with the waveguide horn 
antennas that are usually used in Doppler 
radars. 

Given these requirements, the designer really 
has only two choices for a solid-state device to 
use in the oscillator a Gunn diode or a silicon 
Impatt diode. 

Gunn devices are fabricated from a relatively 
expensive material, gallium arsenide, and 
require much more critical fabrication processes 
than do the Impatt diodes, which can be 
manufactured from silicon — a well-understood 
semiconductor with a highly developed 
processing technology. Silicon Impatt diodes, 
therefore, have a decided cost advantage; at 
present, such diodes, with a capability of 
generating more than 100 mW of CW power at 
10.525 GHz, can be purchased for less than $10 
each in production quantities, while comparable 
Gunn devices are currently priced at five to 10 
times that for the same power capability. 


FIBRE WASHER No. 6 BIAS LUG GROUND LUG 




Figure 3: Basic construction of a simple X-band microwave oscillator using an 
H-P 5082-0432 IMPATT diode. Although originally designed for Doppler radar 
use, it would be suitable for communications work. 
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Meet the IMPATT diode: 


The silicon IMPATT diode is a variety of 
P-N junction diode becoming increasingly 
used as a compact, low cost and highly 
reliable source of microwave energy. This 
type of device was first proposed by W. T. 
Read of Bell Telephone Labs in 1958; it is 
essentially a refinement of the familiar 
avalanche breakdown or “zener” diode 
used for voltage regulation. The name 
“IMPATT” is an acronym for “impact 
avalanche and transit time”. 

The operation of the device depends 
upon two characteristics of the reverse 
biased P-N junction avalanche breakdown 
mechanism. One of these is that a finite 
time is required before avalanche current 
flows, after the application of a reverse bias 
capable of inducing breakdown. The other 
is that avalanche current carriers take a 
finite transit time to cross the junction 
depletion layer. The total delay time 
produced by these two effects is sufficient 
to amount to a phase shift of greater than 
90° at microwave frequencies. Hence in 
the breakdown condition the junction of an 
IMPATT diode can possess a negative 
component of AC resistance at such 




CAP (KOVAR 
OR STEEL) 


CERAMIC 


COPPER 

HEADER 


frequencies. 


DIODE 

CHIP 


BONDING STRAP 
(GOLD) 


When the IMPATT diode is inserted into 


a suitable microwave resonant circuit and 


biased at the threshhold of avalanche 


breakdown, the negative resistance 
component of its AC junction resistance 
effectively cancels the resonant circuit 
losses, and hence the circuit is able to 
produce continuous oscillations. 

Because an IMPATT diode is operated in 
the avalanche breakdown mode, where it 
draws considerable current yet exhibits a 
high voltage drop, the heat dissipation is 
considerable. This poses problems for the 
designers of both the device chip and 
package, because the overall device must - 
be kept very small to be compatible with 
microwave circuitry. 

Recently developed devices employ a 
special “upside-down” format for the 
silicon chip, so that the junction itself is at 
the very bottom and in close proximity to 
the solid copper header of the miniature 
“pill” package. This allows maximum 
conduction of heat away from the junction, 
without prejudicing the electrical 
performance. The Hewlett-Packard 5082- 
0430 device series discussed in these 
articles use this method of construction, 
which is illustrated in the accompanying 
diagram. 
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TC-440 — Sony’s auto reverse stereo tape deck records hi fi 
stereo with superb fidelity in both tape drive directions and 
features a unique roto bilateral head and dual capstan 
closed loop tape drive system. Suggested price: $500 


TC-366-4 — Sony’s 4 channel quadradial tape deck gives 
thrilling recording and play back quality with concert hall 
realism. Suggested price: $693 


TA-1130 — Sony’s outstanding integrated stereo amplifier 
with 75 watts per channel R.M.S. with extremely low dis¬ 
tortion factor and every desirable feature for powering a 
high quality installation. Suggested price: $536 


Presenting 
the Sony 


ALL STARS 



TA-1140 — Sony’s powerful compact amplifier with 45 watts 
per channel R.M.S. incorporates a special tape to tape 
function for dubbing simultaneously from two recorders. 
Extremely practical control layout.Suggested price: $345 


TA-2244 — Sony’s 4 channel quadradial pre-amplifier with 
4 outputs and inputs incorporating Sony’s exclusive “delay 
unit’’ circuit. Suggested price: $363 



PS-5520 — Sony’s auto/manual stereo turntable system with 
sensitive yet stable tone arm. Rumble free motor. Magnetic 
cartridge and beautiful walnut cabinet.Suggestedprice:$212 
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Every year a leading U.S. magazine makes its 
famous awards to the ‘all stars’ — the top 
musicians of the year. These pages show the Sony 
‘all stars’ of hi fi — just some of the superb 
equipment designed to suit your needs in every 
price bracket — with quite exceptional 
performance. Because Sony sets the standards. 


SS-7600 — Sony’s 3 way, 3 speaker system capable of hand¬ 
ling maximum power of 100 watts and incorporating horn 
type tweeters to ensure wide dispersion and featuring the 
newly developed ultra linear magnetic circuit speakers. 
Suggested price: $402 each 



SS 610, 510, and 210. Sony’s compact bookshelf speaker 
systems with stylish cabinets in oiled walnut with 2-3 speak¬ 
ers. Suggested price from $40 each 



SS-7300 — Features Sony’s ultra linear magnetic circuit in 
3 way, 3 speaker system, incorporating dome type tweeter. 
Suggested price: $200 each 



SS-4200 — Sony’s unique 3 way, 4 speaker system in 
compact high performance book shelf form. Suggested 
price: $1'35each 





.POSTCODE. 


EA121 

69A 


I-1 

[ TO: Jacoby Kempthorne Pty. Ltd., 469-475 Kent Street, 
Sydney, N.S.W. 2000. 

J Please send me information on Hi Fi Sony Model. 

I NAME.__ ! 


SS-4300 — Another version of Sony’s versatile book shelf 
type speaker system which eliminates projecting baffle 
frame for wide sound expansion. Suggested price: $158ea. 

JACOBY O 

KEMPTHORNE 










































The Critics’ Choice 



“Hi Fi Stereo Review” 

“This (frequency response) would be remarkable 
for any speaker, and in our experience is unique for any 
speaker in the price class of the AR-4x. We know of no 
competitively priced speaker that can compare with it.” 

“High Fidelity” 

“To say that the AR-4 (forerunner of the AR-4x) is 
the best of this class would be to presume too much in 
the way of individual listener preference; it would 
perhaps be more to the point to say that we have 
heard nothing better, so far at least in this price class.” 
U.K. 

“The Gramophone” 

“The frequency response curves ... were better 
than those published by the manufacturers ... there is 
an audible output from 30 Hz upwards, the AR-4x 
reaches its full output of 50 Hz and sounds remarkably 
smooth through to the limit of audibility.” 

“Hi Fi News” 

“Extreme bass down to 30 Hz, at adequate levels to 
enjoy organ pedal tone in domestic surroundings, was 
obtained with quite small harmonic production. High 
frequency performance was good on all scores - 
smoothness, lack of colouration and distribution ... 

I like the AR-4x, and it’s a good loudspeaker.” 


resonances, but beautiful, smooth, low bass notes - we 
would say the 4x is ahead of all other speakers this 
size - the 4x presents excellent value for money - ideal 
in an average sized room.” 

AUSTRALIA 
“Australian Hi Fi” 

“The subjective impression was of extremely clean, 
clear reproduction with a particularly low level of 
distortion, especially on transients. The frequency 
response is extremely good, being effectively ±6 DB 
from 55 Hz - 20 KHz and for such a small speaker 
enclosure this is unusually good. The quality of their 
reproduction when received in terms of price is still 
particularly hard to beat.” 

The workmanship and performance in normal use of 
AR products are guaranteed from the date of purchase: 
5 years for speaker systems, 3 years for turntables, 2 
years for electronics. These guarantees cover parts, 
repair labour and freight costs to and from the factory 
or nearest authorised service station. New packaging if 
needed is also free. 

The AR catalogue and complete technical data on 
any AR product are available free upon request. 

AR-4x recommended retail price$132. 


FRANCE 


“La Revue des Disques” 

“There has been nothing like it, and the least I can 
write is that this speaker is astonishing ... a model 
speaker in its class.” 

HOLLAND 
“Stereo Review” 

“For speakers this size, the bass is incredible - no 


Acoustic Research Inc. 

Massachusetts, U S A 

All AR audio equipment is on demonstration at the 
AR Music Room in the Sydney showrooms of the 
Australian Distributors. 



Australian Distributors 

W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 
AR sound equipment may be purchased from the following Australian Dealers: 
N.S.W.: Magnetic Sound. Sydney. Photo Hi-Fi. Sydney. Sydney Hi-Fi, Sydney. Paxton Photo¬ 
graphies, Sydney. Milversons Hi-Fi, Chatswood. DynaStereo, St. Peters. Newcastle Hi-Fi, 
Hamilton. VIC.: Douglas Trading, Melbourne. S.A.: Sound Spectrum, Adelaide. A.C.T.: Home 
crafts, Canberra. W.A.: Alberts Hi-Fi, Perth. Leslie Leonard, Perth. OLD.: Brisbane Agencies, 

Fortitude Valley. 
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The die-cast oscillator designed by Hewlett-Packard around the 5082-0432 diode. 
Castings and diodes are both available from Hewlett-Packard Australia Pty Ltd. 
The diode mounting screw also provides a good thermal path to the casting. 


An oft-cited advantage of Gunn devices is 
that they can operate at low voltages (6 to 10 V), 
and are therefore more compatible with such 
applications as police radar and automobile 
braking systems. However, a simple DC-DC 
converter is all that is required to enable a 
silicon Impatt oscillator to operate off 12V, and 
if properly designed, this component adds as 
little as $5 to $10 to the over-all system cost. 

An additional advantage of silicon Impatt 
diodes is their superior AM noise characteristics 
close to the carrier. This, coupled with their 
greater power capability, means that the 
ultimate range achievable with an Impatt system 
is considerably greater than that of a system 
based on a Gunn diode. 

A basic oscillator design, built around a piece 
of standard X-band waveguide, is shown in 
figure 3. The design is quite flexible, in that most 
of its dimensions need not be changed when it is 
desired to operate with different diodes. 

The Impatt diode is soldered into a screw, 
which is securely mounted in the bottom wall of 
the X-band waveguide. This provides optimum 
heat-sinking for the diode, a very important 
design consideration. Matching of the Impatt 
diode’s low impedance to the waveguide is 
accomplished by the post-and-disc assembly. 

Bias is brought into the diode through a 
bypass capacitor formed by the upper disc, 
which compresses a 1-mil Mylar washer into a 
recess in the top wall of the waveguide. The 
screw in the end of the cavity allows the 
frequency to be finely adjusted, over about 
±80 MHz, from the nominal 10.525 GHz 
center frequency. 

The most important design parameters in this 
oscillator are the location of the diode relative to 
the end of the cavity, and the post and disc 
dimensions that affect the Q and loading of the 
cavity. The distance between the cavity end wall 
and the diode center line must be half a guide 
wavelength at the desired operating frequency. 

Optimization of the diode loading for a given 
diode type is done by adjustment of the post 
diameter, while holding the disc diameter 
constant at about half a free-space wavelength. 
The dimensions shown in figure 3 are optimum 
for the Hewlett-Packard 5082-0432 Impatt 
diode for 10.525-GHz operation. 

When working with other diodes, you will 
have to change the post diameter to optimize the 
loading for the unit being used. As with most 
microwave design work, this is best done 
experimentally in the laboratory. With the disc 
diameter held constant at about half of a free 
space wavelength, decreasing the post diameter 
will increase the loading on the diode. 
Conversely, increasing the post diameter 
decreases the loading. 

With the design described, an oscillator has 
been constructed with its waveguide resonator 
portion fabricated- from an aluminium die 
casting. This method of fabrication is the least 
expensive way to make the microwave circuit on 
a production basis. The manufacturing cost, 
excluding the price of the diode, has been 
estimated at about $4 in production quantities 
(> 1000) when this approach is used. 

The alternative is to make the oscillator from 
brass parts, which can be brazed together. The 
X-band waveguide needed for this method of 
fabrication can be purchased commercially for 
about $1 a foot, and the total manufacturing 
cost, again excluding the price of the diode, has 
been estimated at about $6. 

If we recall the $10 price mentioned earlier 
for 100-mW Impatt diodes, we see that, for 
either method of fabrication, the complete 
oscillator should cost less than $20 in 
production quantities. Even in one-off form it 
should cost less than $50. 

For those who may be interested, aluminium 
die castings for the oscillator of figure 3 will be 


available shortly from Hewlett-Packard 
Australia Pty Ltd, whose offices are at 22-26 
Weir Street, Glen Iris, Victoria 3146, and 61 
Alexander Street, Crows Nest, NSW 2065. 
These offices will also be able to supply the type 
5082-0432 Impatt diode. 


The performance oscillator will be discussed 
in the second of these articles, and practical 
power supply and detector circuits will also be 
described. 

(Reprinted from ELECTRONIC DESIGN — 
June 24, 1971, by arrangement) 


NOW AVAILABLE AGAIN: 

BASIC ELECTRONICS 


The third edition of our very popular handbook for the beginner in electronics met 
with such a tremendous demand that stocks were recently exhausted, and many 
seeking a copy were disappointed. However we have been able to arrange for a 
limited reprinting, and readers are now advised that copies are available again. 

Price $2.00 ($2.30 posted), obtainable from the "Electronics Australia" office 
at 235 Jones Street, Broadway, NSW, or Box 2728, GPO, Sydney 2001. 


an introduction to 

DIGITAL ELECTRONICS 

Our well-known basic textbook on digital logic and computers is now available in 
its second edition. If you already have a copy of the first edition, you will probably 
not need the new edition. But if your present copy is damaged or lost, or if you 
missed out altogether, you should certainly have a copy of this new and up-dated 
edition. 

Price $2.00 ($2.30 posted), obtainable from the "Electronics Australia" office 
at 235 Jones Street, Broadway, NSW, or Box 2728, GPO, Sydney 2001. 
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The “GX way” means using the AK AI- 
developed GX (glass and single crystal 
ferrite) Head, the first of its kind in the 
world. This GX Head is ‘‘dust free” and 
‘‘wear free” and guaranteed for highest 
quality sound for over 100 times the serv¬ 
ice life of conventional permalloy heads! 
This GX Head also produces a ‘‘focused 
field” which makes possible the record¬ 
ing of high frequency signals without 
distortion. 

Three of these superb GX.Heads are 
incorporated in AK ATs GX-220D Stereo 


Tape Deck. This deck also features such 
professional specs as automatic continu¬ 
ous reverse with sensing tape, manual 
reverse, 3 speeds, 3 motors including a 
hysteresis synchronous 3-speed motor for 
capstan drive and two 6-pole eddy-current 
outer-rotor motors for supply and take- 
up reel drive, automatic stop/shut off, 
instant pause control, sound-on-sound 
button, and Super Range Tape (SRT) 
button for use when using low noise 
tapes. The two 7-inch reels can be com¬ 
pletely covered with an optional plastic 
dust cover. 


To match the high performance of the 
GX-220D, the use of AKAI’s AA-5500 
Solid State Pre-Main Amplifier and 
SW-135 Hi-Fi Stereo Speaker System 
are recommended. 


Audio & Video 


AKAI 


AKAI ELECTRIC CO., LTD. 

Ohta-ku, Tokyo. Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn, VICTORIA Tel: 81-0574/399 Montague Rd., West End, Brisbane, QUEENSLAND Tel: 4-0171/8 
Arthur St., Unley, S.A. Tel: 71-1162/597 Murray St., Perth, W.A. Tel: 65-5833 SONNY COHEN & SON; 20 Isa St., Fyshwick, A.C.T. Tel: 9-1551 P & M DISTRIBUTORS PTY. LTD.: 87A Brisbane St., 
Lauceston, Tasmania Tel: 2-5282 
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HOME STUDY COURSE IN ELECTRONICS — 8 


Reading Circuits 


The language of electronics — schematic diagrams versus wiring diagrams — 
junctions and crossovers — standard circuit symbols — polarity and current 
flow — drafting practice for valve and transistor circuits — DC power line 
configurations — interpreting schematic diagrams. 


Circuit diagrams, like algebra and 
shorthand, are a means of putting complicated 
ideas down on paper in the simplest possible 
form. They are usually called schematic 
diagrams, indicating they communicate the 
plan or “scheme” of a circuit but leave out the 
physical detail. 

Also like algebra and shorthand, schematic 
circuit diagrams are a bit mysterious to those 
who don't understand the symbols. 

But if you take the time to familiarise 
yourself with the symbols, which are 
reasonably standard throughout the world, and 
if you get some practice using them, you will 
find that circuit diagrams begin to make sense. 

Schematic circuit diagrams are the language 
of electronics, and as with any other language, 
the beginner has to start with simple 
constructions and gradually leam to arrange 
and rearrange these “building blocks” into 
complex electronic devices. 

Newcomers to the electronics field often 
wonder why we bother with schematic 
diagrams when wiring diagrams seem to be so 
much easier to follow. There are several 
answers to this question. 

Firstly, wiring diagrams are easier to follow, 
in the purely physical sense, but they are not 
always available. They are usually supplied as- 
part of a magazine article or a simplified 
construction kit when it is assumed that many 
of the people building the device are not 
familiar with schematic diagrams. 

One of the principal drawbacks of wiring 
diagrams is that they are very time-consuming 
(and therefore expensive) to draw. 

Another reason why schematic diagrams are 
preferred is that they communicate the 
function of the various circuits — they tell us 
what’s going on. A wiring diagram tells us 
what a part looks like and where to solder it 
into the circuit, but it does not readily tell us 
wnat that part’s functions is in relation to the 
other parts of the circuit. 

On the other hand, if a circuit is wired by 
following a schematic diagram, the very 
reasoning required to wire the circuit correctly 
also teaches something about how it operates. 
The same type of reasoning is required when 
the circuit is not operating properly and you 
are trying to puzzle out why. 

A schematic diagram is essential for rapid 
troubleshooting of electronic circuits; a 
wiring diagram is not. 

A very important reason for learning the 
schematic symbols is that, as with any other 
language, you will sooner or later want to be 
able to express yourself in electronic terms. As 
you get more familiar with circuits you will 
want to modify them and maybe design a few 
of your own. You will soon be reaching for a 
pencil and scribbling down a circuit so you can 
study it, modify it and show someone else how 
it works. 


A wiring diagram, being basically a drawing 
of the outward appearance of a circuit, uses 
solid lines to represent actual wires. In a 
schematic diagram, however, a solid line 
connecting two symbols means only that the 
two points are to be electrically identical, that 
is, they must somehow be connected together, 
but exactly how they connect is not shown and 
is usually unimportant. Different people 
could wire them together in different ways, 
with all of them being correct. 

There are cases where the exact length or 
position of the wiring is important, especially in 
high frequency circuits, but even in these 
cases the schematic usually does not show the 
proper wiring method. Instead, the schematic 
will refer you to a partial wiring diagram or to 
written instructions, or sometimes rely upon 
your own experience. 


JUNCTION CROSSOVER 






(a) ' 



1 , 





(b) 







(c) 



Figure 1 . Three different systems in 
common use for distinguishing junctions 
from crossovers. 

Don’t expect schematic diagrams to tell you 
everything you need to know about construc¬ 
ting an electronic device. Always refer to any 
additional information available if you want 
a device that works right the first time. 

Where solid lines intersect on a schematic 
diagram, the draftsman must use a symbol to 
show whether the lines are connected or not. 
Unfortunately there is more than one method 
in common use. There are two alternative 
systems used by the majority of large indus¬ 
trial companies. Both are “simplified" systems 
intended to save drafting time, sometimes at 
the expense of confusing the reader. 


With one system, shown in figure la, lines to 
be joined simply intersect at right angles and 
lines not to be joined are shown crossing over 
one another by means of a small semicircle. 
The other common industrial system, shown 
in figure lb, indicates joined lines by a large 
solid blob over the point of intersection. 
Unjoined lines are shown as simply inter¬ 
secting with no symbol, exactly as with the first 
system, but with opposite meaning. 

A failing of the second system is that 
copying and printing machines often add 
blobs of their own sometimes causing serious 
wiring errors. To avoid this, some companies 
offset each joined intersection and use two 
blobs to show a connection point (figure lb). 

Most engineers, technicians and hobbyists, 
when hand sketching a circuit, use a 
combination of the two methods just dis¬ 
cussed. They use the blob to show a con¬ 
nection and the semicircle crossover to show 
no connection. Almost all electronics hobby 
magazines also use this method (figure lc),,as 
it avoids confusion and is relatively safe from 
“gremlins” in the printing presses. 

Don't be too dismayed by the fact that 
several systems are in use (there are other vari¬ 
ations of the ones we have discussed as well). 
Only One of the systems will be used in any 
particular schematic diagram you are looking 
at; it will have to be consistent within that 
diagram. It doesn’t take long to recognise 
which method is being used. 

Before we discuss how the various circuit 
symbols are used, let’s take a look at how they 
are drawn. A collection of commonly used 
symbols is shown in the full page chart in this 
chapter. You will find these symbols to be, with 
minor variations, extensively used in the 
electronics industry. But don’t be confused if 
you see symbols drawn a little differently from 
those shown here. A valve, for example, may 
be drawn within a circle rather than an oval 
and its cathode may be a straight line rather 
than an arc, but it will functionally look similar. 

You will find that schematic symbols usually 
try to communicate the function of a 
component rather than to copy its physical 
appearance. Notice that a resistor symbol 
attempts to show that electrons would have a 
harder path through it than through a wire; a 
capacitor looks like two plates with a gap 
between; a diode indicates one-way current 
flow, etc. 

An exception to this is a recently adopted 
European system which uses simple 
rectangular shapes for most symbols, but the 
system is seldom used in English language 
schematics. 

Components which are variable are shown 
with either an arrow or a long-tailed “T” 
symbol drawn at an angle through the 
standard symbol. The arrow generally means 
that the component is an accessible 
adjustment, such as a front panel volume 
control. The “T” symbol is usually used to 
indicate that the component is adjustable, but 
is a preset screwdriver adjustment inside the 
case and is not normally tampered with. In 
some circuit diagrams the arrow or “T” is 
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Rotary Switches 





For domestic and 
industrial ELECTRICAL 
and ELECTRONIC appli¬ 
ances including dir 
conditioning. 

Ruggedness and reliability coupled with 
extreme versatility confirmed by 
severe endurance tests. 

Paton switches combine high current 
capacity with low resistive and capa¬ 
citive losses. 

Special switches formulated for particu¬ 
lar applications with internal links to 
reduce wiring time. 

Manufactured overseas under licence to 
Paton Electrical. 

Full information available on request. 


S.A.: E. Bown Pty. Ltd., Adelaide. 
QLD.: K. H. Dore & Sons, Brisbane. 
W.A.: Henderson Instrument Co. Pty. 
Ltd., Subiaco. TAS.: George Harvey 
Electrics Pty. Ltd., Launceston, 
Hobart. N.Z.: Turnbull & Jones Ltd., 
Wellington. 


PATON ELECTRICAL PTY. LIMITED 

N.S.W.: 90 VICTORIA STREET, ASHFIELD. 797-9222 
VIC.: 469 KING STREET, MELBOURNE. 329-8873 


DOLPHIN'S 


CASSETTE 8 T k A Z^ 
ADAPTOR s 



• ADAPTABLE TO ALL 8 TRACK TAPE PLAYERS 

• SIMPLE AND SAFE ONE-HAND OPERATION 


Designed very compact, this cassette adaptor permits 
8-track tape player owners to enjoy cassette music, 
as it instantly converts 8-track to full cassette 
stereo. Stop-play operation and replacement 
of cassette tape can be done with one hand to 
ensure car driver’s safety. Easy maintenance 
by elimination of battery. Can also be used 
with all domestic 8-track player units. 

Solid State pre-amplifier circuit contains 
6 transistors and 7 diodes for 
dependable long life service. 

MODEL TCA-46 
SPECIFICATIONS 


Power source: 

Wow flutter: 

Semiconductor: 

Cassette tape speed: 
Output level: 

Dimensions: 

Net weight: 

Head: 


11-25 Volts 
Less than 
0.3 per cent 
(JIS WRMS) 

6 transistors, ^ 

7 diodes 
1-7/8 ips 

Equivalent to 8 track standard 
cartridge 

9 3 A" (L) x 4V2 " (W) x 7 %" (D) 
1.4 lbs. 

4 track 2 channel stereo head 
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Some commonly used circuit symbols 


4 4> ^ ^ -®j -®j 



JUNCTION, 

POINT- 

CONTACT 

DIODE 


ZENER 

DIODE 


TUNNEL 

DIODE 


VARACTOR 

DIODE 


P-N-P 

TRANSISTOR 


N-P-N 

TRANSISTOR 


F.E.T., 

N-CHANNEL 


F.E.T., 

P-CHANNEL 


UNIJUNCTION, 
N-TYPE BASE 


SEMICONDUCTORS 



AIR CORED 


IRON DUST 
CORED 


IRON LAMINATION 
CORED 


INDUCTORS 


NON¬ 

POLARISED 


if m 


ELECTROLYTIC VARIABLE 

CAPACITORS 


AIR CORED 


IRON DUST 
CORED 


S 

o 


IRON LAMINATION 
CORED 


V 

'll 


y 

'ii 


PERMEABILITY 

TUNED 


TRANSFORMERS 


f— f— % f-i 


FIXED 


POTENTIOMETERS 

RESISTORS 


RHEOSTATS 


i 


.in. „ 

v ni 


ON/OFF 


TWO POSITION MULTI POSITION 

SWITCHES 


SLIDER 



Y 


INCANDESCENT 

I 



AERIAL 

SHIELDED SOCKET 

NEON 

1 

nrhn 

LAMPS 

EARTH 

CHASSIS 

PLAIN | V * 

-** 0 - 

— ©~ 


FUSE 

METER 

CONTACT | Va ~S 

-M- 


JACKS 

QUARTZ CRYSTAL 

MISCELLANEOUS 

BATTERY 


© 


ELECTRO- 

PIEZO-ELECTRIC MAGNETIC 
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EARPHONES 


TRANSDUCERS 




Figure 2. Schematic circuit symbols vary somewhat from one publication to the next, but the ones 
shown above are a good cross-section of those the beginner could expect to encounter. 
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EMPIRE CARTRIDGES ARE. AVAILABLE 
THROUGHOUT AUSTRALIA FROM:- 



QABTBIDGEMOOa't 


999VE/X 


909E /X 


iOEH/* 


9 99VE/X 


CARTRIDGE MOOEt 


*ApP roved for 4 ch anne/ 
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vers' 00 ’ 


*e s / ( 


No matter which one you 
choose you can’t go wrong. 

Every Empire long playing car¬ 
tridge is fully shielded, with four poles, 
four coils, and three magnets (more than any 
other brand). Perfect magnetic balance, with a signal 
to noise ratio of 80 dB, they feature a moving mag¬ 
netic element and stylus lever system .001 inch thick. 
The performance is phenomenal! 

The Experts Agree — For example: Stereo Magazine 
who tested 13 different cartridges rated the 999VE tops 
in lightweight tracking ability. 

Hi Fi Sound Magazine called the 999VE "a real hi-fi 
masterpiece...a remarkable cartridge unlikely to wear 
out discs any more rapidly than a feather held lightly 
against the spinning groove.” 

High Fidelity Magazine said of the 1000ZE "The 
sound is superb. The performance data among the 
very best.” 


'9nate s newest improved 


Mfd. 
U.S.A. 

Records and Recording 
Magazine stated emphat¬ 
ically that the 999VE stereo car¬ 
tridge is “a design that encourages a 
hi-fi purist to clap his hands with joy.” 

FM Guide wrote "...using the 1000ZE. It works beau¬ 
tifully.. . giving great results ” 

Audio Magazine observing a remarkable 35 dB stereo 
spread between left and right channels in the 999VE 
said “Outstanding square waves. Tops in separation.” 

Popular Science Magazine picked the 999VE hands 
down as the cartridge for “the stereo system I wish I 
owned” designed by Electronics Editor Ronald 
M. Benrey. 


| empireJ 


Write for free 1971 Guide to Sound 
Design: Recorded Music Salon, 

11 Collins St., 

Melbourne, 3000. 


Brashes P/L Music House, 
108 Elizabeth St., 

Melbourne, Vic. 

Keith Abernethy Stereo, 

1st Floor Thomas Building, 

92 Bourke St., 

Melbourne, Vic.. 

Radio Parts Group, 

562 Spencer St., 

W. Melbourne, Vic. 

Klapp Electronics P/L, 

224 Chapel St., 

Prahran, Vic. 

STA Electronics, 

392 Centre Rd., 

Bentleigh, Vic. 

Convoy International, 

449 Kent St., 

Sydney, NSW. 

Magnecord International P/L, 
210 Clarence St.. 

Sydney, NSW. 

Kent Hi-Fi P/L, 

432 Kent St., 

Sydney, NSW. 

Electronic Enterprises P/L, 

11 Burwood Rd., 

Burwood, NSW. 

Glen-Dor Camera Centre, 

43 The Corso, 

Manly, NSW. 

J.G.R. Electronics, 

9 Byron St., 

Bellambi, NSW. 

Stereo Electronics, 

47 Highfield Rd., 

Kyogle, NSW. 

Taree Photography, 

Graphic House, 

105 Victoria St., 

Taree, NSW. 

Brisbane Agencies, 

72 Wickham St., 

Brisbane, Qld. 

Telair Electronics, 

187 George St., 

Brisbane, Qld. 

Alberts Hi-Fi Centre, 

282 Hay Street East, 

Perth, WA. 

Leslie Leonards Hi-Fi Centre, 
37 London Court. 

Perth, WA. 

General Accessories, 

46 Milligan St., 

Perth. WA. 

Challenge Hi-Fi Stereo, 

6 Gays Arcade, 

Adelaide, SA. 

Ernest Smith & Co. P/L, 
52-54 King William St.. 
Adelaide, SA. 


EMPIRE — MADE IN U.S.A. 

SOLE AGENTS FOR AUSTRALIA, 


Truscott Electronics P/L. 
62-64 Hindmarsh Square, 
Adelaide, SA. 

Duratone Hi-Fi, 

48 Cockburn St., 

Curtin, ACT. 


RECORDED MUSIC SALON, 

11 COLLINS ST., MELBOURNE, 3000. TEL. 63-6257. 
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drawn against the side of the symbol rather 
than crossing it at an angle. 

Resistors, inductors and transformers which 
have connections (called “taps”), elsewhere 
than the normal connections at the ends, 
usually have either an arrowhead or a solid 
blob at each tap to indicate the junction. 
Symbols for variable or tapped components 
are not standardised, but as with the wire 
junctions, you can readily decide which system 
is being used on any particular schematic. 

If the polarity of a component is important it 
is shown by a + or - sign adjacent to the 
symbol, such as with the electrolytic capacitor 
shown in the chart. Where direction of current 
flow is important, it is shown by an arrow¬ 
head within the symbol pointing in the 
direction of “conventional*' positive to negative 
current flow. The arrowhead in a diode, for 
example, points toward the cathode. 

These arrowheads bring up a problem of 
word useage. When describing current flow in 
a circuit and talking about its relationship 
with voltage and resistance, the term 
“current** is not usually used in a directional 
sense. When someone uses the term “current** 
you often cannot tell whether they mean con¬ 
ventional positive-to-negative flow or negative- 
to-positive electron flow. And in many cases, it 
really does not make much difference. 

As explained in Chapter 1, the negative-to- 
positive electron flow concept is now con¬ 
sidered to be the correct one in most instances, 
and is widely used to explain the behaviour of 
electrons in a circuit. This apparent 
contradiction in terms and arrow directions 
may confuse you when you use a schematic to 
figure out how to properly connect a 
semiconductor. 

The principal thing to keep in mind is that 
electrons should be imagined as flowing into 
the point of an arrowhead inside any semi¬ 
conductor circuit symbol. 

This means that the arrow should always 
point towards the negative side of the circuit. 
Since the negative supply has a surplus of free 
electrons, and electrons flow through the 
device toward the positive supply, this is a 
logical and easy way to remember correct 
polarity. 

With an NPN transistor, for example, the 
arrow points toward the emitter, which must be 
connected to the more negative side of the 
circuit. This is because an NPN transistor has 
N-type collector doping, so its collector must 
be connected to the more positive side. The 
reverse is true of the PNP transistor. 

Valve symbols are not marked for polarity, 
as there is little chance of connecting them the 
wrong way around. The cathode, which is easy 
to recognise, is always connected to the more 
negative side of the circuit and the plate to the 
more positive side. 

It is, however, sometimes difficult to 
determine which base pins are attached to the 
cathode, plate and other internal elements of a 
valve. Many schematics list the base pin 
numbers adjacent to the valve symbol, but 
there are also many which do not. 

■r If base pin numbers are not supplied, they 
can be found in manufacturers’ data sheets or 
valve data handbooks published by many 
valve manufacturers. If you do not have a 
valve data handbook you can probably find 
one in a library, but if you plan to make elec¬ 
tronics your hobby or business, you would be 
wise to obtain at least one handbook of your 
own. Many are published in paperback at 
reasonable prices. Another useful paperback 
book is a valve substitution guide, which is 
especially valuable for finding modem valves 
to use in place of obsolete ones in older equip 
ment. 

Transistor base connections are easier to 
identify, especially with the newer types, but a 


transistor data handbook would also be useful.. 
Substitution guides for transistors are helpful 
too, as some circuits you will see use types not 
available in Australia. 

This may be a good time to bring up some 
differences between traditional ways of draw¬ 
ing valve circuits as compared to transistor 
circuits. 

You will find that with both types it is 
common practice to lay out a circuit so that 
the signal which flows through it enters at the 
left and exits on the right. In a receiver for 
example, the RF (radio frequency) stage of the 
circuit will be at the left, followed by the stages 
which modify and amplify the signal, and the 
output to the speaker or headphones will be at 
the right. Power supplies are usually drawn 
below and somewhat separated from the signal 
handling circuits. 

There is a certain consistency in circuits 
using valves, in that valves are always drawn 
with their plates at the top. The HT line to 
which the valve plates are connected will 


usually either run across the top of the 
schematic or parallel to the negative line 
beneath the valve symbols. Since valves are 
most sensitive to voltage change, the stages 
are usually connected to one another by a 
high impedance coupling circuit based on 
either a capacitor or a transformer. 

Some transistor circuits follow the same 
pattern, if, for example, NPN transistors are 
used, and they are drawn with their collectors 
at the top, they may resemble a series of 
triodes. But since NPN and PNP types can be 
intermixed in the same circuit, sometimes in 
close interaction with one another, you will 
find a much greater variation in drafting prac¬ 
tice with solid-state circuits. 

You may find the negative supply line at the 
top of the circuit and the positive line at the 
bottom. Sometimes there will be a line at zero 
potential between two supply lines with tran¬ 
sistors across both pairs, that is, with some 


transistors using zero potential as a positive 
supply, and others using it as negative supply. 
These variations will undoubtedly be 
confusing at first, but with experience you will 
learn to sort them out. 

By the way, don’t feel discouraged if you are 
not able to interpret a schematic diagram you 
are unfamiliar with. Many diagrams are very 
difficult, everr for experienced people, unless 
they are accompanied by a written or verbal 
expanation. 

The first step in interpreting a schematic 
diagram is to sort out the DC supply lines and 
recognise how the various valves, transistors 
and other components relate to the DC supply 
in their “steady state” condition, that it, 
without a signal applied. Valves and transistors 
must, of course, be connected across a 
potential and they must have various load and 
biasing resistors in the circuit simply to make 
them conduct within the proper range of their 
transconductance curves. 

Once you have identified the components 
concerned with simply “energising” the 


circuit, you can mentally eliminate them while 
you attack the main problem, which is, how do 
the various stages affect the signal as it travels, 
stage by stage, through the circuit. At first it is 
important to practice on circuit diagrams for 
which you have a good written explanation 
available, such as the project circuits in 
“Electronics Australia”. 

With enough experience, you will be able to 
simply look at a stage within a larger circuit 
and say “that's an oscillator because it has 
positive feedback” or “that transistor stage is 
biased as an amplifier and not a switching 
circuit”. While you learn, take every 
opportunity to follow basic explanations of 
how different circuits operate and remember 
in a general way how they look. After you have 
built up a small memory bank of individual 
circuit ideas, you will find that schematic 
diagrams are no longer as mysterious as you 
thought at first. 








Figure 3. Typical ways in which valves and transistors are connected to the DC power 
supply lines . 
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THE EDISON INTERCOM SYSTEM 


Figure 4. The two units comprising the '‘Edison" intercom. The slave station is on the left, the Figure 5. A view of the inside of the master 
master station on the right. station. 


REPRODUCED FROM 
“ELECTRONICS AUSTRALIA” 
OCTOBER, 1971 

Transistors have made it possible to produce 
amplifiers which are both simple and inex¬ 
pensive to operate. 

A simple two-way intercom consists of a 
loudspeaker at one end, an amplifier, and a 
loudspeaker at the other end — all three 
components being made to do “double duty” 
by a suitable switching arrangement (figure 2). 

One end, called the “master station”, 
controls the input to the amplifier, usually 
through a switch which must be held down 
while the user is talking. This switch 
automatically returns to the “Listen” position 


Pfte$S.TO.TALK 

BUTTON USTEN 





Figure 2. How the "Press to Talk ” button on an 
intercom reverses the input and output of the 
amplifier. 


when released; the master station then 
receives any sound from the other end, called 
the “slave station”, whether the slave station 
wants to be heard or not. A basic intercom 
such as this is most useful for monitoring 
applications, such as in a small child’s 
bedroom or a front door monitor, where no 
control at the slave station is desired. The 


power to the amplifier is also controlled only 
at the master station. 

If we wish to have true two-way com¬ 
munication we must make provision for the 
user at the slave station to switch on the system 
and initiate a conversation, or at least to be 
able to signal the master station that he wishes 
to talk. This is done in a variety of ways in 
commercial intercoms; some have “Push to 
Talk” buttons on the slave stations; some have 
push-button tone signals or buzzers. 

In business and factory situations, some 
intercom systems have a dozen or more slave 
stations communicating with a large master 
station that can select and control the others. 

The master station must, of course, have 
switching facilities to control flow of traffic 
into the amplifier to prevent the amplifier from 
being presented with more than one signal at a 
time. 

Simple battery operated intercoms with 
solid-state circuits are now mass produced so 
inexpensively that the hobbyist can buy one 
for less than it costs to build one. The cheaper 
units are less robust and have less power 
output than more ambitious designs, but are 
adequate for a home or quiet office. 

Those of you who would like to build your 
own will find an easy-to-build transistorised 
intercom project in the August, 1971, issue of 
“Electronics Australia”. 

For those of you who would rather buy and 
install an inexpensive commercial intercom we 
will give you a few helpful hints here on how to 
install a typical unit. 

The unit we chose for demonstration 
purposes is a small plastic-cased intercom 
named the “Edison”, which is sold by Radio 
House Pty. Ltd. of Pitt St., Sydney. This unit, 
which sells for $8.75, has a four-transistor 
amplifier with the output stage transformer- 
coupled to the speakers. 

The slave station has no provision for 
turning on the amplifier. Instead, the slave 


station contains a pushbutton labelled “Push- 
to-Call” which causes the amplifier circuit to 
oscillate and produce a steady tone from the 
master station loudspeaker. This signal tone 
operates only when the power switch on the 
master station is in the OFF position. 

If the master station power switch is in the 
ON position, the slave station can make 
contact by a voice call, since the master can 
hear the slave station any time the power is on, 
except when he is actually talking with the 
“Push-to-Talk” button pressed. 

Note that this means the slave station has no 
privacy with this type of intercom, because the 
master station can turn on the power at any 
time and listen in. There is no provision for the 
slave station to turn the power off. 

The master station user also has a choice of 
two signal methods. With the power switch off, 
a tone is produced when the “Push-to-Talk” 
button is pressed; with the power switch on, 
the normal voice call can be made. 

The Edison intercom is easy to install; no 
knowledge of electronics is required. It comes 
complete with a length of lightweight two-wire 
cable which must be cut to size and connected 
to terminal posts inside each case. 

A slotted hole is provided at the back of 
each case so the unit can be hung over a nail or 
screw head for wall mounting. If the in¬ 
terconnecting cable is to be run to an outside 
garage or workshop location it would be 
advisable to use a heavier cable with a 
waterproof outer covering. Almost any easily 
available cable will do the job. 


PRICE . . . $8.75 
Packed, Posted. . .$9.50 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET 61 3832 26 2817 760 GEORGE STREET, SYDNEY. 211 0171 
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How to make a 
loopstick tuner 

by ROSS TESTER 

Here is an interesting and easy-to-make version of one of our most 
asked for projects — the basic crystal tuner for the broadcast band. 
Good sensitivity is achieved by use of a ferrite core in the tuned 
aerial. 


The July 1971 issue of “Modern World” 
contained a description of a “frame aerial”. 
Also in this article, mention was made of 
ferrite rod aerials commonly used in portable 
transistor radios. We will now show you how 
to build such an aerial, which is commonly 
known as a “loopstick". To this we will add a 
simple detector circuit can be used as a tuner 
or crystal set. 

As you may remember if you read the 
article on the frame aerial, the inductor (or 
coil) intercepts the electro-magnetic energy 
coming from the transmitter of the broadcast 
station. The larger the inductor (and hence a 
greater length of wire in the signal path) the 
more effective would be your aerial. 

How then can an inductor only half an inch 
across be expected to work in much the same 
manner as a large inductor in the frame aerial? 

The answer to this question lies in the core. 
Some yeai s ago it was found that a piece of 
“ferrite” had the property of deflecting electro¬ 
magnetic lines of force (which come from the 
broadcast station transmitter) so that they pass 
through the ferrite, rather than around it. 
Incidentally, ferrite is a compressed mixture 
made from, among other things, iron oxide and 
a ceramic material. It is usually supplied (for 
this type of work) as a rod, approximately 3 /sin 
by eight inches. 



Figure 1. A ferrite rod deflects magnetic 
lines of force. 

By this deflection effect, it is possible to have 
a much greater concentration of electro¬ 
magnetic lines of force in a smaller area. 
Therefore, if a coil is wound around a piece of 
ferrite rod, it needs to be only a fraction of the 
size of a coil with no core (figure 1). 

When lines of force are intercepted by an 
inductor, an EMF (electromotive force) is set 
up in the inductor. The lines of force are said to 


“induce” this EMF. The EMF is, naturally 
enough, varying exactly in the same way as the 
lines of force, which in turn are varying exactly 
the same as the program coming from the 
studio. The induced EMF is shown in figure 2a. 

The EMF is “detected’ by the germanium 
diode, the resulting wave looking something 
like that of figure 2b. The capacitor smooths 
out the wave somewhat, so that it would 
appear like that of figure 2c. This varying 
signal can then be used to drive a set of 
headphones or fed into an amplifier. 

To build the loopstick tuner you will need a 
piece of Tsin dia x 8in ferrite rod, about four 
yards of bell wire, a 10-415pF variable single¬ 
gang capacitor, two grommets to fit the rod, 
two aluminium mounting brackets, a 
germanium diode, a 0.00 luF polyester 
capacitor, a 100K resistor and a small 
electrolytic capacitor (we used lOuF, but any 
value between 1 and 25uF should work 
satisfactorily). 

Before winding the loopstick inductor, screw 
the brackets and tuning capacitor into place on 
your baseboard, then connect together the 
small components. You can do this by 
mounting them on a piece of tagstrip, or as we 
did, by driving some countersunk head brass 
woodscrews into the board and simply 
soldering the components between them. Take 
care with the polarity of the detector diode and 
the electrolytic capacitor. The cathode 
(banded end) of the diode should go to tne 
inductor tap. The positive end of the 
electrolytic capacitor should go to the output. 

By the way, try to follow the circuit diagram, 
figure 3, when you wire the components 
together. If you get stuck, refer to the wiring 
diagrams, figures 4 and 5, but it is good 
practice to wire the circuit from the schematic 
if you can. * 

Now you can wind the inductor onto the 
ferrite rod. You will have to wind about 70 
turns of the bell wire on to the rod, with a series 
of taps included near the “earthy” end for 
connection to the detector and aerial. The turns 
should be properly anchored at each end of the 
rod and after each tap. 

To anchor the turns at the starting end 
place a piece of adhesive tape about 3 Ain long 
near the end of the rod with the sticky side 
down. Wind a couple of turns over the centre 
of it, then lift the end of the tape up and fold it 
over the turns. Then, as shown in figure 6, 
continue winding turns to anchor the starting 
end of the coil. Use the same method to anchor 
each tap. 

There is no way of knowing in advance how 
far into the coil your taps should be made for 
best performance. This can be determined by 
experimentation after the circuit is connected. 
The simplest way is to make a series of taps 
(extra ones do not harm anything) so you wil. 
not have to unwind the coil after finding the 



best position for your detector and aerial 
connections. 

We made four taps, at four, eight, 12 and 16 
turns. You could make more if you wish. If you 
are close to a transmitting station you 
probably won’t need an aerial and you could 
get by with only one tap, at about eight turns, 
for the detector connection. 

To make a tap bend the wire 90° away from 
the rod at the point where it is in line with the 
starting point. Leave 'Ain, then bend the wire 
back sharply on itself to form a “hairpin" 
shape which will protrude from the windings. 

The plastic insulation is best removed before 
winding on. Simply touch the wire with a hot 
soldering iron at the end of the tap. The plastic 
will melt away, and you will be able to solder 
to the wire. Doing this now prevents you 
damaging the insulation on adjacent turns 



when the inductor is wound. After each tap, 
remember to anchor the wire as you did at the 
start. 

After the fourth tap, wind on a further 50 
turns, and then secure the end of the winding 
with the last four turns as shown in figure 7. 
This will give you 70 turns. This may be more 
than necessary, but it is much easier to take a 
few turns ofT than to add more on. Our 
inductor used 67 turns, but you should not 
take this to be the exact number required. It 
depends largely on the gauge and type of wire 
used. 

Place a grommet on each end of the ferrite 
rod. Now slide the grommets down into the 
brackets and connect the coil to the pther 
circuit components. Solder the “starting” end 
of the coil to the “earth” connection (this point 
needs to be connected to earth only if an 
external aerial is used). 

Solder the other end of the coil to the fixed 
plates of the tuning capacitor and connect the 
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the sound approach to quality 


The ‘ACTUAL-SOUND’ 
reproducers 

... that’s what the name KENWOOD means to music 
devotees ail over the world ... supreme quality in sound 
reproduction. If you want to give (or receive) sound 
equipment, reveal yourself as a connoisseur and check 
the full range now at any KENWOOD SOUND CENTRE 
in time for Xmas. (Ask especially to see and hear the 


KA-2002 Stereo Amplifier. Has 13 watts 
per channel output in a compact 13" 
wide, tastefully designed cabinet. 
Freq. response 17-50,000 Hz ±: 2 dB. 
Precise tone control . . . push-type 
switches for loudness, mode, and tape 
monitor. 


new ‘JUMBO’ Stereo Receiver.) 


KP-3021 Auto. Turntable. Kenwood has 
brought reliability, smoothness and dura¬ 
bility to the KP-3021 with a high quality 
24-pole synchronous motor employed 
exclusively for the tone arm operation. 
All automatic operations—auto-play, auto¬ 
return, auto-repeat, auto-stop—are per¬ 
formed electrically. Freq. response 20- 
20,000 Hz. 


KL-3080 3-Way, 4-Speaker System. Damped pipe 
duct speaker system that perfectly covers wide 
40-20,000 Hz. Each elegantly styled enclosure 
contains 10" woofer, 5" cone-type midrange and 
two IVi" cone-type tweeters. Max. input 15 watts 
R.M.S. Four-step tone selector for your choice of 
tone characteristics. Size 13" (W) x 22Vi" (H) x 
liy*" (D). 


® KENWOOD 


Distributed by: 

JACOBY# 

Vi(4 III 11 

Agents in All States 


TO: Jacoby, Mitchell & Co. Pty. Ltd. 

215 North Rocks Rd., North Rocks, N.S.W. 2151. 

Phone: 630 7400. 

Please send me details on Kenwood □ KA-2002, 
□ KP-3021, □ KL-3080 (tick models required) and 
location of nearest Kenwood Sound Centre. 


POSTCODE 

JM/K-3 EA1271 
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detector temporarily to one of the taps. As a 
starting point try the eighth turn; this is the tap 
where ours performed best. Now, connect your 
headphones or amplifier and listen. 

Whether you hear anything or not depends 
on a number of things — your distance from 
the stations, the position of the tuning 
capacitor (naturally you must vary it to tune in 
stations) and last but not least, your wiring. If 
you cannot hear anything, going slowly across 
the band, and you are sure your wiring is 
correct, then you probably need an aerial and 
an earth connection. 

There is an old rule about aerials which 
simply states “as high and as long as possible". 
This rule still holds good today, but there are a 
few points which you must bear in mind. 

The first is that the aerial must be well 
insulated from its supports. Ordinary plastic 
“egg” insulators are cheap, and easy to use. 
Another point — if possible, run the aerial at 
right angles to any power lines that may be 
close by. Running them parallel to the lines will 
cause far more interference to be picked up 
from them. And of course, do not run an aerial 
underneath or above any live wires. If either 
the aerial or the power wires break, the result 
could be disastrous. 

If you use a tree as a support, bear in mind 
that enough slack must be left to allow the 

OUTPUT 

TAP (MAY BE 2 WIRES) 



Figure 5. The smaller components may be 
mounted on a piece of tagstrip as shown 
above. 


tree to sway in high winds. And also, if you 
suspend the wire on a hot summers day, 
remember that the wire will contract at night, 
and during winter. (The opposite applies, too.) 

You can connect the aerial to any of the 
other taps you made. 

Now, you should hear something. 

Try moving the aerial to another tap. You 
should find that the set performs better on one 


of the taps than on any other. This then is the 
tap on which to solder your aerial wire. As we 
stated before, you may wish to experiment with , 
the loopstick to find the best point at which to 
tap in tne aerial. One easy way to do this is to 
attach the aerial wire to a pin, and poke the 
point through the insulation so that it touches 
the wire underneath. 

As a general rule, yoti should find that as 
you go up the coil (that is, away from the 
“earthy" end), sensitivity (the ability to receive 
stations) will increase, but selectivity (the 
ability to separate stations) will decrease. At 
some point you will find the optimum position 
for your particular area. You may also move 
the detector tap, if doing this gives better 
performance. 

For example, we found that in our 
laboratory (fairly close to the centre of Sydney, 
and a particularly poor reception area) the 
optimum tappings were eight turns for the 
detector and a further four turns for the aerial. 
However, at the authors home in Sydney's 
western suburbs (about four miles from the 
transmitters, and a quite good reception area) 
we found no external aerial was necessary at 
all. Naturally, use of an external aerial did 
improve the quality a little, but it was not 
enough to warrant the inconvenience of trailing 
wires. 

You may be slightly confused by our use of 
the term “reception area”. Naturally enough, 
as you get close to the transmitter the signal 
strength goes up. But if you live a fair distance 
away, or in an area with a lot of industrial plants 
producing noise from electric motors, etc, or in 
an area with large, steel framed buildings 
blocking the signal, the strength is well down 
and noise may be high. You might have heard 
the term “signal to noise ratio”. Broadly, it 
refers to the amount of electrical noise you 
hear in relation to the amount of transmitted 
signal heard at the same time. 


(continued on page 133) 
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GENERATORS, TRANSISTOR CHECKERS, ATTENUATORS, PROBES. 


LSG-11 WIDE BAND SIGNAL GENERATOR 

Probably the most popular low cost Signal Generator in the world. 
This signal generator has a useful frequency range from 120 kHz 
to 130 mHz and using an optional crystal, can be crystal controlled. 
Adjustable output modulation frequencies of 400 and 1000 kz can 
also be used for testing audio amplifiers. 


* $45.00 
+ S. TAX 


LAG-55 AUDIO GENERATOR 

The LAG-55 is an indispensable instrument for audio work. Three 
different waveforms, (sine, square and complex) are available for a 
variety of tests. The wide frequency range from 20Hz to 2MHz and 
constant output levels are most desirable features of the LAG-55. 
Sine waves are generated with a Wien-bridge configuration and square 
waves by a Schmitt trigger circuit. 


* $85.00 
. + S. TAX 


LDM-810 GRID DIP METER 

The well known Leader LDM-810 Grid Dip Meter is one of the more 
useful instruments for checking receivers, oscillators, transmitters and 
circuit components. 

A frequency range from 2 to 250 MHz (in 6 bands) is available with 
an internal modulation frequency of 1 kHz. 


* $45.00 
+ S. TAX 


LBO-52B 5" OSCILLOSCOPE 

The LBO-52B Oscilloscope has been designed for high performance 
operation wideband, DC to 10 MHz with a high sensitivity of 10 mV p to p 
makes it an invaluable tool in the development and testing of electronic 
circuits. It is especially useful in the examination of low level equipment 
such as tuners, IF amplifiers etc. 



LBO-3IM 3" OSCILLOSCOPE 

The LBO-3IM is a compact oscilloscope designed for all round service. 
Its small and handy size will appeal to experimentors, servicemen and 
plant technicians who demand maximum performance with minimum 
space requirements. Responses from 3 Hz to 1 MHz and sensitivity 
is 80 mV/cm. 



LPB-10Z LOW CAPACITANCE PROBES 

The LPB-10Z is a high impedance probe specially designed for Leader 
LBO-52B, LBO-55B, LBO-32B, LBO-33B Oscilloscopes. Its use prevents 
any disturbance to the circuit under test. Input impedance is 10 Mft 
shunted by 18 pF and attenuation is 20 dB. 

* NOTE THAT THESE ARE SUGGESTED 
LIST PRICES ONLY AND MAY 
VARY SLIGHTLY IN SOME AREAS. 

AVAILABLE FROM 

LEADING ELECTRICAL SUPPLY HOUSES. 

WF5101 


CATALOGUES AVAILABLE ON REQUEST. 

Distributed by: 




78 


ELECTRONICS Australia, December, 1971 

























REVERSED DIODE PAIR 



INTERCOM 


The article on intercoms in the October 
‘‘Electronics Australia" mentioned the problem 
that the slave station of a simple intercom has 
no privacy. I have an intercom similar in 
operation to the ‘“Edison” unit featured and 
use it in a situation where complete privacy is 
desirable. 

To solve the problem, I installed a Standby - 
Operate switch and a 2-way semiconductor 
device in series with the slave loudspeaker as 
shown in the accompanying schematic. 

With the switch in the Standby position, 
normal call tone signals and voice (through 
somewhat distorted) can be received by the 
slave unit, but the small signals generated by 
the slave loudspeaker acting as a microphone 
will be blocked because they are below the 
voltage level at which a diode will conduct. 



With the switch in the Operate position, the 
intercom works as it was originally designed. 

The semiconductor I used was of the type 
normally used to protect meter movements. It 
was designated VR50 and cost 50 cents. 
(Submitted by David Clark, 18 South St, 
Battery Point, Tasmania 7000.) 

(If readers have trouble finding the VR50 
semiconductor device, a pair of BA1Q0 diodes 
— or similar types—wired in parallel with 
their polarities reversed will probably be 
satisfactory — Ed). 



AUDIO OSCILLATOR 


Those of you who are interested in learning 
Morse code may be interested in building a 
simple low-frequency oscillator from scrap 
parts. This circuit comes from a young 
electronics hobbyist who says he plans 
eventually to build his own “ham shack". 

The oscillator can be used as a tone 
generator as shown, or, if you replace the 


power switch with a code key the device can be 
used as a code practice oscillator. 

Any audio transistor such as OC44N, 
OC70 or OC71 can be used, or if you have an 
NPN type on hand such as a BC108 or 
BC109, you can use it if you reverse the 
battery connections. Almost any centre-tapped 
output transformer and low impedance 
loudspeaker will probably work. 

(Submitted by Charles Cave, 13, 51 

Turramurra Ave, Turramurra, NSW, 2074.) 


c iv iov ioov iooov loon ioooa 


VOLTAGE (DC) RESISTANCE 

,-*-V ,-*-X 

COMMON IV IOV IOOV IOOOV 100 A IOOOA 



MULTIMETER 



This simple multimeter for measuring 
voltage and resistance is a good project for 
younger readers. It can be built into a small 
wooden or plastic box with a hinged metal 
cover as shown in the drawing. Any 50 
microamp meter movement with 2K internal 
resistance can be used, but it is helpful if the 
scale is already marked from 0 to 10. Any 
arrangement of batteries adding to 13.5V may 
be used for the 13.5V supply. (Submitted by A. 
McCorquodale, 100 Burns Rd, Wahroonga.) 

(If the 2M and 20M resistors are hard to 
find, two 1M, 1W resistors could be substituted 
for the 2M, 3W value, and two 10M, 2W 
resistors could be substituted for the 20M, 5W 
value. Unless high accuracy is desired, we 
would recommend good quality 5% tolerance 
resistors such as Philips insulated carbon 
types. They are more’economical and easier to 
obtain than more accurate ones and are 
usually much closer than ± 5% of the nominal 
value — Ed.) 


ELECTRONIC SPARES 

102 Queen St. 

ST. MARYS 2760 Ph. 623 0346 


SPECIALS FOR DECEMBER 

Cabinet kit for Playmaster Bookshelf, pre-veneered, easy to 

assemble, $23.00 a pr. 

BCl09’s $3.50 for 10 

EM401’s $2.00 for 10 

EM404’s $2.50 for 10 

2N3055’s $2.00 each. 

All new and guaranteed. 

Full range of components and kits for B.A. at competitive prices. 

MAIL ORDERS add 15c P & P COD add 60c. 
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When all 
you want is soft 
romantic music 



that’s all you get with BASF LH-hifi recording tape —nothing else. 


The fact that tape “Hhiss” is anything but 
seductive is one of the reasons why we have 
virtually eliminated it from BASF LH-hifi 
recording tape. The gradual narrowing of track 
widths and lowering of tape speed on domestic 
tape recorders, places, above all, great demands 
on tape to head contact and magnetic uniformity. 
A natural consequence of this development 
appeared to be background noise which 
became more audible during sound 
reproduction. To counter this, BASF engineers 
have introduced low noise equalisations and 
eliminated the background noise, increased 
sensitivity and achieved dramatic improvement 
in signal-to-noise ratio of as much as 8dB over 
other quality tapes. 


BASF HAS THE QUALITY—YOU MAKE THE MUSIC-BASF FOR ENDLESS PLEASURE 


Whatever music you decide is most persuasive, 
BASF LH-hifi will give it greater clarity, more 
realism and less distortion. The rest is up to you. 

BASF Compact Cassettes are available in the 
following playing times: 


C30 

= 2 

X 

15 

minutes = 

30 

minutes. 

C60 

= 2 

X 

30 

minutes = 

60 

minutes. 

C90 

= 2 

X 

45 

minutes = 

90 

minutes. 

Cl 20 

= 2 

X 

60 

minutes = 

120 

minutes. 


BASF Compact Cassettes available everywhere 
in your choice of either “Trans,” “Snap” or 
“Plastic Pack.” 


BASF 


Australian Distributors: 

Maurice Chapman & Company Pty. Ltd., 

276 Castlereagh St., Sydney. Phone: 61 9881. 
146 Burwood Rd., Hawthorn, Vic. 

Phone: 81 0574. 
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Cassette Tapes: Poised for take-off but . . . . 


More so than at any time in the history of tape recording, one format — the 
compact cassette — is poised to go places. But important matters still remain to 
be resolved, relating to standards, tape formulations and dependance or 
otherwise on dynamic noise suppression. And, of course, there is the quality of 
pre-recorded material. 


From the very outset, the tape recording 
industry has been bedevilled by a multiplicity 
of “standards". Just about every parameter 
than can be varied has been varied, for 
commercial or technical reasons which 
presumably commended themselves at the time 
to those responsible. Over the years, these 
many variations have been shuffled and 
combined in endless permutations and 
combinations. 

As a result, the tape market has always been 
fragmented in terms of equipment, pre¬ 
recorded program material and marketing 
effort. Having been attracted by the versatility 
of tape as a medium, the prospective purchaser 
has found himself faced with a clamour of 
voices: “Buy my tape system, not the other 
man's". 

Not surprisingly, tape users have tended to 
divide themselves into camps, according to the 
format that seemed best to meet their needs. 
But, in any case, having invested in a particular 
class of equipment,. they tend thereafter to 
defend stoutly their choice and commitment. 

Disc system manufacturers have relished 
every minute of this protracted hiatus, offering 
a wide range of relatively standardised 
products and a seemingly unlimited choice of 
pre-recorded program material. 

But, right now, there are two storm clouds 
on their horizon. 

One is four-channel sound — a natural for 
tape but a technological' headache for the disc 
fraternity. 

The other is an apparent swing towards the 
Philips-style cassette as a standard for the tape 
industry. If the industry should line up behind 
the cassette formula, it may foreshadow the 
end of the dominance by the disc of the home 
entertainment market. 

Looking back, the move by Philips to launch 
the cassette was indeed a bold one. 

At the time, hifi enthusiasts regarded a speed 
of 7 ’/: inches per second as the only acceptable 
compromise between performance and 
economy of tape usage. The slower 3 >4ips 
Figure was a poor man’s standard and 17s was 
unthinkable for anything other than speech — 
or music that no one could possibly want to 
listen to! 

But Philips opted for a speed of 17«ips, with 
no provision whatever for an alternative. Right 
off they demonstrated a frequency response 


that sounded pretty good to non hi-fi ears; but 
they talked confidently about extending the 
frequency range with improving techniques. 

Track width was another thing. A half-track 
on ‘/4-in tape was the accepted thing for hi-fi 
performance outside the professional field. 
Philips opted for a quarter track on tape only 
1/7th inch wide. Again they demonstrated a 
signal/noise ratio that satisfied non hi-fi ears 
but they talked of better things to come. 

With the passage of time, their faith in the 
format has gradually been vindicated. Better 
equipment and better tape formulations have 
pushed the response curve out beyond lOKHz, 
as routine, with 15KHz and beyond attainable 
under proper conditions. 

Given due care, the signal/noise ratio, 
distortion level and dynamic range are all up in 
the area where the hifi enthusiast must logically 
take notice. 

Performance aside, the cassette format has a 
definite consumer appeal. 

For home recording, it can be used in the 
manner of a reel-to-reel machine. To be sure, 
the tape is not as readily accessible for cutting 
and editing but then how many home 
recordists actually cut and edit their reels of 
tape? 

What the cassette does is to provide the 
basic record/replay facility that most casual 
home recordists require, without the tedium of 
having to handle and thread individual spools. 

Over and above that, the cassette is 
compact, rugged, self protecting and equally 
suitable for use in the home, the family car or 
in outdoor situations. 

It is compatible for mono or stereo 
recording and replay and adaptable for four 
track, still maintaining complete or partial 
compatibility. 

But, despite these advantages, the cassette 
format has, until recently, been just another 
system battling for supremacy in the home 
entertainment field. 

Right now it is at the cross roads. It could 
mill around with the rest or head off to win the 
race in a decisive way. 

It has the potential to do this right now in 
the medium fi market. The performance overall 
is good enough for ordinary home 
entertainment needs; a rapidly growing range 
of pre-recorded tapes is becoming available 
and the prices of such tapes are beginning to 



yield to competition. 

The people who need to be convinced en 
masse are the confirmed high fidelity 
enthusiasts. Their standards for tape 
reproduction are provided by prestige 7‘/zips 
open reel machines. Their standards for pre 
recorded music come either from reel to reel 
tapes or from carefully selected disc pressings. 

By and large, cassettes still fall somewhat 
short in both areas. While highly satisfactory 
results can be obtained under optimum 
conditions, the routine result is less impressive. 
This is particularly true of pre-recorded 
commercial cassettes. 

Nevertheless, there are signs that cassette 
equipment is gradually winning acceptance 
among high fidelity enthusiasts on a scale large 
enough to suggest a meaningful trend. 

The August 1971 issue of “Audio" 
magazine carries a survey of thirteen cassette 
player/recorders being marketed in the USA 
and presumably considered to be of interest to 
the enthusiast readers of the journal. The 
survey is introduced in these terms: 

“Both tapes and machines have improved very 
much in the past twelve months, and the 
convenience of the cassette system, coupled 
with excellent performance in the better 
models, has made it a worthy competitor to the 
older reel to reel machines." 

By analysing the survey figures, it is possible 
to come up with a profile of an “average" 
cassette player/recorder, as offered in the 
American market. It would probably hold 
good for the units appearing on the Australian 
market. 

The “average" cassette unit measures 13 x 
10'/2 x 4 l A inches, weighs 101b and is fully solid- 
state. It has record and playback facilities but 
is intended for use with an existing stereo 
amplifier/loudspeaker system. Most of the 
units accommodate only standard tapes but 
some can accept chromium-dioxide tape; three 
of the thirteen have in-built Dolby circuitry as 
well. 

Other characteristics are listed in terms of 
the average figure for the group and 
(bracketed) the extreme upper and lower 
figures. 

Thus, as a class, current model 
player/recorders showed a signal/noise ratio of 
48.5dB. However, the tests revealed a low of 
40dB and a high of 54dB, all figures being 
taken with a normal, good quality ferric-oxide 
tape. 

Some idea of the merits of individual units 
that might be offered locally from time to time 
can be obtained by comparing the 
specifications (or better still, their measured 
performance) against the average figures listed. 
The figures can also be compared with those 
for other methods of sound reproduction. 

It is noteworthy that three of the machines 
surveyed included Dolby facilities. In use, these 
produced an improvement in the signal/noise 
ratio of 6dB at lKHz, compared with the non- 
Dolbyised condition. The difference would 
have been greater towards the treble end of the 
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Tested and proved on the Australian market, 

PEAK equipment will meet the most exacting 
listening requirements. 

Your choice of separate modules, or fully inte¬ 
grated system can be selected from a range of 
equipment which includes: 

6 Fully Transistorised Stereo Amplifiers, 
many with latest 1C modules. 
2AM/FM/MPX Tuners. 

4 Integrated Stereo Tuner Amplifiers. 

These units have outputs to 60 watts/channel and 
frequency ranges to 10/70 k Hz ± 1 db. 

Beit or direct drive Player units, Magnetic 
Cartridges, Tone Arms, Stereo Headphones, 
Co-Axial Speakers, together with matching cabinets 
and speaker boxes are but part of the outstanding 
PEA K range. 


A vaitable from 
your Hi-Fi specialist. 


sole adelaide brisbane 
australian hobart melbourne 
agents perth Sydney 
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range, less towards the bass end. 

An improvement of this order is certainly 
worth considering but many doubt the wisdom 
of adopting a system which would saddle 
cassette technology from here on with dynamic 
compression and expansion. The concern is 
not so much with the individual recordist, who 
can make and play his tapes as he likes; it is 
with the proposition that all pre recorded 
cassettes should be Dolbyised and, that by 
implication, all replay equipment should be so 
equipped. 

This has become, in fact, an area of strong 
contention. Throughout the world, something 
like 400 companies are using the full-scale 
Dolby system of noise reduction for handling 
program material prior to commercial release. 
This is producing a climate in which it is not 
unduly difficult to postulate that the simplified 
Dolby-B system should be injected into the 
home situation. 

Certainly, a number of big-name 
manufacturers throughout the world have 
concluded licensing agreements with the Dolby 
Company, allowing them to market 
player/recorders with in-built Dolby facilities. 
Types specifically mentioned in the “Audio” 
survey are ADVENT, CONCORD and 
HARMON-KARDON, while a report from 
London mentions that FERROGRAPH have 
recently concluded a licensing agreement 
covering their products. 

On the other hand, the huge Philips 
organisation, originators of the compact 
cassette system, are reported to be set against 
the introduction of any technique which would 
threaten compatability. 

In the view of Philips engineers, 
compatibility is a prime requirement and the 
industry has an obligation to prevent deliberate 
obsolescence of any existing equipment. 
Development should be along lines such that 
any cassette, new or old. mono or stereo, 
should be useable on any player/recorder (new, 
oid, mono, stereo, etc) within the natural life of 
that equipment. 

In line with this philosophy Philips have 
come up with what is virtually a dynamic tone 
control system, which operates only on 
playback and does not involve any 
preconditioning of the recording. It involves a 
steep top-cut filter which is ineffective when 
the program material contains a substantial 
high frequency content (above 4KHz) 
sufficient to mask background noise. However, 
when the high frequency content falls to a low 
level, the filter system becomes instantly 
operative, making the high frequency noise 
much less obvious to the listener. 

It is claimed that the effective improvement 
in signal/noise ratio is lOdB at 6KHz and 
20dB at lOKHz. In terms of numbers, at least, 
these figures are greater than credited to the 
Dolby system. 

The system can be switched in and out as 
desired. Philips reason that it can be used now 
or at any time in the future with poor tapes but 
that it will become less and less necessary as 
the quality of tapes gradually improves. 

While Philips’ opposition to a basic change 
must focus first on the Dolby system, there 
would be implications also against a change to 
tapes coated with chromium-dioxide or other 
formulations which are not compatible with 
existing machines. 

If one were to think purely in terms of pre¬ 
recorded cassettes, never to be erased and re¬ 
used, there would be no great problem. 

Cassettes could be loaded with chromium- 
dioxide tape or any other formulation and the 
recording parameters (bias, level, 
compensation, etc) manipulated to impress an 
optimised signal on the tape. Using chromium- 
dioxide tape, for example, a pre-recorded 
cassette could typically carry a somewhat 
higher level signal than normal, with extended 


“NORMAL” TAPES 
Ampex 361 
Audio Mag¬ 
netics QHF 
Audiopak 
BASF C-60LH 
BASF C-30 
BASF C-60 
BASF C-90 
BASF C-120 
Capitol 

Cassette Masters 
IRISH 261 
Mallory Low Noise 
Maxell Low Noise 
Memorex 
Norelco 200 
Radio Shack 
Concert ape 
RCA CV60 
Soundcraft 
TDK 
TDK SD 
Wabash 
3M ER/BT 
3M ER/BT C-90 
3M High Energy 


“EXTENDED RANGE” 
Ampex 362 
Information 
Terminals 
Lafayette 
Ultra Dynamic 
Maxell 

Ultra Dynamic 
Maxell C-90 
Ultra Dynamic 
Norelco 300 
RCA 10R60 
Sony 

Sony UHF 

“LIMITED RANGE” 
Audiotex 
30-706 
Captor 
Mallory 
Duratape 

CHROMIUM-DIOXIDE 
Advocate 
Ampex 363 
Information 
Terminals 
Memorex 


This is how “Stereo Review” magazine 
classified cassette tapes on the US 
market. Those listed as “Normal” had a 
substantially level response in machines 
optimised for them. Those listed as 
“Extended Range” tended to emphasise 
the treble by comparison, while the 
“Limited Range” tapes showed the 
opposite tendency. 


frequency range and a rising treble 
characteristic. 

For a given playback level and balance, the 
user would simply retard slightly the setting of 
the volume and treble control, both yielding an 
effective reduction in the amount of discerned 
noise. 

Right now, such a proposition is rather 
academic because chromium-dioxide and other 
specialised formulations are more costly than 
the regular materials; one gains the impression 
that not too many manufacturers of pre¬ 
recorded cassettes would be prepared at this 
stage to inherit a cost penalty. 

But the matter of compatibility lurks even in 
this playback situation. One of the 
advantages of cassetttes is that, if one grows 
tired of the pre-recorded program, one can 


break away the inhibit tab on the cassette and 
substitute an entirely new program. 

But this would not necessarily be true with a 
chromium-dioxide tape, if only because the 
erase current provided in a standard machine 
would not normally obliterate the original 
program. 

Technically, the need for a higher erase 
current is the greatest single barrier to the 
widespread use of chromium-dioxide tape. It is 
not the full story, however. For the advantages 
of the tape to be realised in full, the HF bias 
current would also need to be increased above 
that for ferric-oxide tapes, and the recording 
compensation modified. 

Under these modified (and presumably 
optimised) conditions, a significant 
improvement can be expected in both treble 
response and signal/noise ratio. 

A still further improvement could be 
achieved by the introduction of a dynamic 
noise reduction system, adding up to an order 
of performance direedy comparable with (or 
perhaps even better than) that of high quality 
LP discs. 

Nor is this mere speculation. It is the 
impression that one gets listening to recordings 
made and played on a modem stereo cassette 
unit equipped for chromium-dioxide tape and 
Dolby-B noise suppression. 

It is, however, well in advance of what one 
expects from normal commercial pre-recorded 
cassettes dubbed from a multi-generation 
master at high speed. 

Indeed this is the gap that needs to be closed 
before cassettes can really compete with discs 
in terms of the sound quality. Disc technology 
has reached a stage where the quality of the 
release pressing is closely dependent on that of 
the source material, irrespective of whether it is 
a prestige release or budget-priced reissue. 

Getting back to the main theme, there is an 
obvious and considerable pressure on tape 
manufacturers to produce tape coating 
formulations which will yield improved results, 
while remaining compatible with existing 
equipment. Unfortunately, while such a 
statement is easy to make, it is difficult in 
practice to give a real meaning to. 

The basic reason is the wide divergence 
between the electrical characteristics of typical 
cassette player/recorders. To be sure, they 
conform to certain basic standards. They will 
erase, record and replay normal cassette tapes 
and therefore superficially do the same job. 
What is more, they will do it with a wide 
variety of tapes manufactured anywhere in the 
world. 

The rub comes when one gets beyond the 
merely functional task of recording and 
replaying sound — and looks critically at the 


THE “AVERAGE” 1971 CASSETTE PLAYER 



Bias Frequency 
Signal / noise lKHz 
Signal / noise (Dolby) 
THD (Meter 0 VU) 
Wow 
Flutter 

Level tor 3pc THD 
Mic. sensitivity 
Line sensitivity 
Line output 
C-60 spooling time 
Dimensions 
Weight 


88KHZ (55-104) 

48.5dB (40-54) 

6dB improved at lKHz 
1.8pc (.08-2.5) 

,12pc (.06 .25) 

,22pc (.14-0.3) 

4.5dB (.1-8) 

1.4mV (.5-6) 

150mV (30-800) 

1.0V (.5-2.2) 

84secs (44-115) 

W 13" X D lOVj*' x H 4V 4 
10.5lbs (3.1-18.75) 


Less than one quarter provide Dolby facilities. 
Less than one half provide for CR02 tape. 

All but one need supplementary amplifiers. 

All use solid-state circuitry exclusively. 


The drawing symbolises the cassette decks that have been on sale in the US during 1971. 
The specifications represent the average test results for 13 different models , while the 
figures bracketed show the actual spread which emerged from the tests. 

ELECTRONICS Australia, December, 1971 


83 














Monarch 

Amplification 

You’ve probably saved 
enough money already. 


Just when you thought you were still 
saving up for it, you find out that Monarch 
Amplification can be yours from as little as 
$107 (or up to $100 less than other amplifiers 
with the same performance). 

Even so, the saving is just beginning— 
because when you get a really great amplifier 
at this price, you can spend more on those 
better speakers you’ve had your ear on. 

Compare one of these second 
generation Monarchs with another, 
more expensive amplifier. Check 
the power, the frequency 
response and the distortion. 

Have a look at the features 
listed below, from slide controls 
and filters, to the satin walnut 
veneer cabinet. 

How much? You’ve probably 
saved enough already. 

Monarch SA-600 
Recommended Retail Price $139. 

The professional amplifier for 
perfectionists with a limited budget. 22 


Watts per channel of clean, undistorted 
power, enough power for any speaker 
system. All silicon transistor circuitry 
means low noise. Harmonic distortion of 
0.8% for transparent sound. Four slide 
controls for bass, treble, balance and 
volume. Main and remote speaker 
connections. High and low filter. 

For your dollar the most flexible 
comprehensive amplifier on the market. 




Monarch SA-450 

Recommended Retail Price $107. 

A feature-packed amplifier of 
very low cost to introduce the 
beginner to hi-fi performance. 

Magnetic and crystal (for 
your old turntable) inputs. Tape 
monitor. Loudness and high filter 
control. Electronic fusing 
protects transistors. 8 watts per 
channel RMS. 3 slide controls. 

A “best buy” for the beginner. 


Australian Distributors 

W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 


ACT. Homecrafts, 
Petrie Street, 
Canberra. 2600 


VIC. Douglas Trading, 
191 Bourke Street, 
Melbourne. 3000 


OLD. Tel-Air Electronics, 
187 George Street. 
Brisbane. 4000. 


W.A. Leslie Leonard, 
London Court, 

Perth. 6000 


TAS. P&M Distributors, 
87 Brisbane Street, 
Launceston. 7250 


woia/FP 

S.A. Sound Spectrum, 
33 Regents Arcade, 
Adelaide. 5000 
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finer points of performance: In particular at the 
frequency response, the distortion level and the 
signal/noise ratio. It soon becomes obvious 
that there are significant differences between 
the record/replay heads (affecting their 
magnetic characteristics), the HF bias 
arrangements and the overall record/replay 
circuitry. 

What is more, there is a significant order of 
interaction between these differences and the 
characteristics of different tapes, particularly in 
respect to the frequency response in the treble 
region. 


recent survey of stereo cassette blanks 
conducted by the magazine “Stereo Review’' 
(September 1971), 24 cassettes on the US 
market were grouped and classified as 
“Normal". Their behaviour below 400Hz was 
virtually identical, differing only in respect to 
sensitivity. Above 400Hz, they all fell within 
plus and minus 3dB up to 14KHz using 
playing decks of known and representative 
performance. 

Another group of nine cassettes all showed 
a markedly rising response on the same deck in 
excess of 3dB at 15KHz and up to 7.6dB in 


At left of picture is the new 
Scotch High Energy cassette 
blank being marketed by the 
3M Company. The 
manufacturers claim a high 
order of performance, 
electrically, with complete 
compatability with present 
standards. They also claim 
minimal head wear and a 
special treatment of the rear 
surface of the tape to eliminate 
static build-up, minimise 
friction within the cassette and 
reduce the risk of spooling 
problems. 



For example, a particular tape may give a 
response on a particular machine substantially 
level to lOKHz. On another machine, it may 
exhibit a noticeable roll-off above 7KHz, 
because the manufacturer of the second 
machine has ended up with a different response 
characteristic or, more simply, has opted for a 
somewhat greater level of HF bias. 

The operator of the second machine would 
almost certainly prefer an “extended range” 
tape and be able to demonstrate that it was 
“flat". Yet on the first machine, the same 
extended range tape would probably be “over- 
bright", requiring a measure of top cut. 

If use of the treble control was a complete 
answer to such variations, the position would 
be simple but a treble control can provide only 
a certain amount of cut (or boost) above a 
particular turnover frequency. Unless it 
happens to be conveniently placed to offset a 
non-linearity produced by the rest of the 
system, the result may well be a lump in the 
region of 5KHz with a roll-off above about 
7KHz. 

Further “ifs” and “buts" are encountered 
when other aspects of performance are 
examined closely: distortion content,maximum 
permissible recording level, signal/noise 
ratio, &c. 

This being so, it is obviously presumptuous 
to draw conclusions about a new tape simply 
by noting its behaviour on a single available 
machine. Similarly, it is presumptuous to reach 
conclusions about a new machine on the 
strength of tests with a single, available reel of 
tape. 

Certain inferences might be drawn but a 
much broader and more perceptive approach is 
necessary to establish the real merits or 
otherwise of a new tape or a new machine. In 
practical terms, new tapes have to be evaluated 
against a background of the machines 
available and in use. Similarly, new machines 
have to be evaluated in the light of available 
tapes. 

The individual enthusiast can logically try 
different tapes on his own machine to discover 
the one which appears to give him the best 
overall results. But, having done so, he should 
appreciate that the finding may not be valid for 
other people using other machines. In a 


one case. Grouped under the heading 
“Extended Range", these tapes would sound 
“bright" on some recorders and possibly 
require use of the treble control. On the other 
hand, this characteristic might be welcome on 
machines that were subject to treble loss for 
one reason or another. 

The listing also included three tapes which 
appeared to be somewhat down in treble 
response, amounting to 4.5dBormore at 14KHz. 
These were classified as “Limited Range". 

Four chromium-dioxide tapes were listed. 
All show excellent “virgin" signal/noise ratio 
(53 to 55.4dB) and excellent signal/noise 
figures after recording (51.5 to 53.5). The 
overall frequency response is also excellent 
showing a tendency to rise at the top end to 
between + 1.0 and + 2.6dB at 14KHz. But, of 
course, as already noted, these chromium- 
dioxide tapes do need appropriate values of 
erase and bias current. 

Illustrated herewith is a cassette recently 
released by the 3M Company, branded as 
“Scotch, High Energy, Cobalt Energised". The 
so-called “Coballoy" type of coating is also 
being used by BASF, and possibly others, for 
their “high energy" equivalents. 

Unlike chromium dioxide, the coballoy type 
of coating is directly compatible with present- 
day recorders and puts up a good showing 
when used under standard conditions. Signal/ 
noise ratio figures are in the top bracket of the 
ferric oxide coatings, while the frequency 
response is notably level under good typical 
conditions. 

However, while tne performance of the 
newer formulations under standard conditions 
is good, a body of opinion is emerging in 
favour of modifying the existing frequency 
compensation standards to optimise them for 
the newer formulations and specifically for the 
narrow-track 1 7 /kips cassette format. 

The claim is that a revised set of standards 
at this stage will not be too disruptive but it will 
lay a better foundation for future development. 

But like the Dolby-B system and chromium- 
dioxide coatings, the fate of revised standards 
will be determined only by time and the trend 
of events. Right now it is anybody’s guess 
whether new standards will be adopted. ® 


WATTSio 

giveforXmas. 

What do you give the hi-fi enthusiast 
for Xmas? This is always a problem 
. . . but, at last, a highly satisfactory 
solution has been found. Watts record 
cleaning equipment. Now you can give 
a present that offers immediate and 
lasting pleasure without involving 
excessive outlav! 



The most popular Watts record 
cleaner is the remarkable “Dust-Bug” 
which automatically cleans the record 
as it plays. Static charges are re¬ 
moved simultaneously... the “Dust- 
Bug” costs only 85.60.* 



New records are kept like new with 
the Watts “Disc Preener”. All dust 
is collected from the record surface 
simply by holding the Preener as the 
record revolves. This effective unit 
costs onlv 82.10.* 



Keeping new records as-new and 
restoring fidelity to older discs is a 
job for the Watts “Manual Parastat 
Mk. 11 A”. Where pick-up pressure 
is less than 1J grams the “Manual 
Parastat” is essential, for even the 
most minute particle of dust or dirt 
will adversely affect performance. 
Price of the Watts “Manual Para¬ 
stat” is 813.80* 

Watts record maintenance products 
are available at all franchised Simon 
Gray dealers. 

* Prices quoted are suggested consumer 
prices only .sg wx 3 


ELECTRONICS Australia, December, 1971 


85 












W Vfifciiim*!. • • • 

equals hot-dip galvanizing at 1/2 the cost 


IPS Instant Cold Galvanize should be used wherever meta 1 is exposed to 
corrosive conditions such as in the construction and maintenance of: 


USES 


'NSTAI'I'T 


AUTO & TRUCK BODIES 
FARMING EQUIPMENT 
MARINE EQUIPMENT 
METAL ROOFS & FLOORS 
MINING EQUIPMENT 
OFF SHORE STRUCTURES 
POWER PLANTS 


TRAILERS 
FENCING " 

OIL RI.GS& PIPE LINES 
STRUCTURAL STEEL 
LINES & TOWERS 
UNDERGROUND EQUIPMENT 


RAILROADS 
WATER TANKS 
MOTOR BIKES 
TV AERIALS 
SNOWMOBILES 
GOLF CARTS 


** U ST PROOFS 
^* v METAL FO 
Y *Ars OR 

to HOT ‘ 

Qa EVANIZINO 


SPECIFICATIONS: 

LPS Instant Cold Galvanize meets or exceeds the following specifications: 

MIL - P - 46105 weld thru primer 

MIL • P - 21035 Galvanizing repair ( U.S. Navy ) 


LPS Instant Cold Galvanize is a leady to use 95 p.c. PUR£ 
ZINC compound that provides long-lasting protection from 
rust and corrosion. 

LPS Instant Cold Galvanize is NOT A PAINT! When applied 
to iron or steel it generates a positive electric current that 
flows to the base metal. This electrochemical action fuses the 
zinc compound with the metal. Corrosion will attack only the 
outer zinc coating leaving the metal to be protected rust free. 
If coating is penetrated LPS Instant Cold Galvanize will 
sacrifice itself to protect the exposed base metal. RUST 
CANNOT SPREAD. 


PATIO FURNITURE LAWN & GARDEN EQUIPMENT 
AIR CONDITIONING. HEATING. & REFRIGERATION SYSTEMS 

TECHNICAL INFORMATION: 

Passes PREECE TEST for hot-dip galvanizing 

SINGLE APPLICATION THICKNESS - approximately V/ 2 mils 

COVERAGE — approximately 50 square feet per pound 

TOUCH DRY — 1 minute . . . can be painted over in 6 hours or 
30 minutes after baking at 350° for 15 minutes 

WITHSTANDS: 

• Over 3,000 hours in salt spray cabinet 

• Water temperature above boilir n nnin * 


Continuous dry heat up to 750° 


Available in 16 oz. Aerosol spray-cans 


MIL • P - 26915A for steel ( U.S. Air Force ) 

MIL • T - 26433 for towers ( Temperate and Arctic Zones ) ( U.S. Air Force ) 



Complies with Rule 66-3 Los Angeles and San Francisco 

LPS Instant Cold Galvanize provides maximum protection when 
applied to clean, dry metal. 


LPS RESEARCH LABORATORIES, INC. 

2050 COTNER AVE. • LOS ANGELES, CALIF. 90025 


( 213 ) 478-0095 


Distributed by 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATE’SFORD ROAD, CHADSTONE, 
VICTORIA 
Phone: 56 7231 
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CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


Mahler’s Ninth — “magnificentperformance” 


MAHLER — Symphony No 9. The 
Concertgebouw Orchestra of Amsterdam 
conducted by Bernard Haitink. Philips 
Stereo 6700 021. 

Although there are several very good 
recordings of this symphony in current 
catalogues I must confess to having been taken 
completely by surprise by the splendour of this 
performance and recording. Till then my 
favourite had been Solti’s with the London 
Symphony for Decca, which is a fine 
performance, excellently engineered, vital and 
with commanding presence. It is, however, 
definitely a Solti Ninth. His personality is 
stamped all over the interpretation without, I 
must add in all fairness, ever being anything 
but faithful to the score. 

Haitink is more self-effacing so that one's 
contact with the work is direct. There are no 
intervening features to intrude between the 
music’s message and its recipients. You have in 
Haitink’s performance (for want of a more 
expressive phrase I can only use the well-worn 
one) the distilled essence of Mahler. 

How any conductor ever manages to bring 
off this kind of feat with music so intensely 
personal as Mahler’s has always been a 
mystery to me, mainly because the 
phenomenon is so rare. But Haitink manages it 
and I can only describe the effect as utterly 
overwhelming. When in the future I ever think 
of Mahler’s Ninth I will always think of it in 
terms of this magnificent performance. There is 
only space here to mention briefly such points 
as Haitink’s perfectly chosen tempos, his firm 
control of the composer’s often emotion-filled 
melodic line, his deep understanding of 
underlying irony when it occurs, and perhaps 
above all the marvellous playing of the 
Concertgebouw Orchestra. 

If so far you haven’t acquired a set — it is 
on two discs — of this symphony under any of 
the other fine conductors and orchestras that 
have recorded it, you need look no farther than 
this one. No matter what other version you 
might hear subsequently you’ll never regret 
having settled for the Haitink. 

* * * 

TIPPETT — The Midsummer Marriage. 
Alberto Remedios (Mark); Joan Carlyle 
(Jennifer); Raimund Herincx (King 
Fisher); Elizabeth Harwood (Bella); Stuart 
Burrows (Jack); Helen Watts (Sostitris) and 
others with the Chorus and Orchestra of 
the Royal Opera House, Covent Garden 
conducted by Colin Davis. Recorded in 
association with the British Council and 
the Arts Council of Great Britain. Philips 
Stereo 6703 027. 

This work has been much admired in 
England and by an occasional critic in 
Australia. To the best of my knowledge the 
opera has never been performed in Australia, 
but some Ritual Dances taken from the opera 
have been heard here. These same dances have 
been fairly successful in recorded form. 

In the form the opera is offered here, on 


three discs, it is not quite complete though the 
small cuts made were approved by the 
composer. The libretto, which is Tippett’s own, 
tells of good versus bad, greed overcome by 
generosity, and the wisdom of the ancients, 
who, by the way, by actually encountering the 
presentday people of this planet, might have 
come from the pen of James Barrie. He would, 
however, have been unlikely to have written, as 
does Tippett: “Where can we turn for aid in 
this extremity of apprehension?’’ And this to 
be sung, too! 

The opera is a work of considerable vitality. 
It might even be pleasant to watch in its 
pantomime procession of scenes. The 
orchestral part is consistently interesting to 
listen to and conductor Colin Davis has seen to 
it that the recording balance does justice to 
both singers and orchestra. But despite the 
many features going for it, I am afraid that the 
vocal line provided me with a bone of 
contention that I never ceased to gnaw when 
anyone sang. I found it unattractive, and after 
a while, positively tiresome. Nor is the singing 
any great shakes though the singers go to great 
trouble to deliver their words with the utmost 
clarity. A little too much trouble, I thought, 
though here I must admit that nothing in the 
sung line would provide the slightest hint of the 
meaning of the accompanying words. 

That I am odd man out among all those who 
find the work irresistible is perhaps my fault. 
There is obviously something lacking in my 
appreciation. Yet I have confidence enough in 
my judgment — some might call it arrogance 
— to predict that except in recorded form, the 
life expectancy of the opera is short and that to 
compare it to such works as “The Magic 
Flute’’ as has been done, is sheer nonsense. 

* * * 

STRAUSS (Richard) — Don Juan. Till 
Eulen spiegel’s Merry Pranks. Royal 
Philharmonic Orchestra conducted by 
Henry Lewis. Decca Phase 4 Stereo 
PFS4215. 

These two tone poems have much going for 
them — good orchestra, vivid recording, and a 
wealth of melodic and harmonic beauty. I can 
think of no other work to compare to Don 


Juan in its opening bars; its imperious 
impetuosity is unmatched to my mind. Later 
you have some languishing love passages, 
more headlong to-ing and fro-ing — and a 
convincing tailing off of energy at the end. Till 
Eulenspiegel has enough wit crammed into its 
pages to fill another half dozen works of the 
same length. Its variations are ingenious and it 
has as eloquent an epilogue as Strauss ever 
wrote until he came to Don Quixote. The 
Phase 4 engineering brings out all the richness 
of the composer’s virtuoso writing for 
orchestra and he was surely one of the most 
gifted orchestrators who ever lived. Yet Don 
Juan doesn't have either all the swashbuckling 
qualities it might and some of the feminine 
themes tend to be just a thought too effusive. 

I find it difficult to guess what induced the 
usually responsive Henry Lewis to take Till at 
such a staid pace .in the early part. Later the 
inescapable ebullience of the rhythm — and 
the work — seems to work its way into the 
consciousness of the players. But even during 
its best moments Lewis' reading seems to let 
much of the music’s wit and gaiety go for far 
too little. But there is one point I can mark 
heavily in its favour. The recording is so full of 
detail that it should be invaluable to students 
following the music with a score. 

* * * 

ROSSINI — The Barber of Seville. Christiane 
Eda-Pierre (Rosina); Luigi Alva (Count 
Almaviva); Marco Stecchi (Figaro); 
Andrew Foldi (Bartolo); Alessandro 
Maddalena (Basilio) and others with the 
Orchestra and Chorus of the Monte Carlo 
Opera conducted by Gianfranco Rivoli. 
Concert Hall Stereo SMS2688 (three discs). 

There is no questioning the stamina of this 
opera, first produced in 1816 and, like the 
whisky, still going strong. I can enthusiastically 
recommend this inexpensive set of three 
records (boxed) recorded at Monte Carlo as 
recently as July last year. Although the price 
asked is modest there is nothing cheap about 
the production. Under Rivoli, a conductor 
hitherto unknown to me, the performance 
sparkles deliciously. The orchestra plays with a 
spirit that can only be engendered by players 
who are enjoying the experience as much as 
their audience. As Rosina you have a soprano, 
Christiane Eda-Pierre, of rare charm and 
accomplishments. Her decorative passages are 
exemplarily clean, her top notes dead centre 
without hardness, even way above the stave, 
and there is about her vocal dramatisation a 
freshness that I found utterly beguiling. 

Luigi Alva seems to be the first choice for 
the count of any company casting the Barber. 
Of the four surviving sets of this multi-recorded 
opera Alva sings the role in three. Here he is 
again the perfect count, his voice light, 
beautifully managed — listen to some of his 
staccato passages — and when necessary, 
tender without sounding as if he might at any 
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FOR JUST 25 CENTS WE 
WILL SEND YOU SAMPLE 
SWATCH OF AUSTRALIA'S 
LARGEST RANGE. WITH 
PRICES 

(MANUFACTURERS AND 
WHOLESALERS ENQUIRIES 
ARE WELCOMED). 


I 
I 

| SEND THIS TO 



GRILLE CLOTH 
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NAME 

ADDRESS 


TRUSCOTT ELECTRONICS PTY. LTD. 

the sound house 


62-64 HINDMARSH SQUARE. ADELAIDE, SOUTH AUSTRALIA 5000 
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IF IT'S BETTER SOUND IT'S.... 




Hi 


mp 


AND NOW. 

.THE 10E MK.IV 



The latest version of the famous ADC.10E is better than ever, for it incorporates many of the refinements found in the 
acclaimed ADC.25 and 26. It takes full advantage of ADC's unique induced magnet system, where the heavy moving magnet 
found in most other high fidelity cartridges is replaced by a hollow tube weighing at least 60 p.c. less. 

This arrangement also allows the generating system to be placed close to the stylus tip, thus virtually eliminating losses 
and resonances introduced by a long cantilever. 

Coupled with the economies inherent in Audio Dynamics' latest manufacturing techniques, these features make the new 
10E Mk. IV probably the finest value in high performance cartridges available today. 

SPECIFICATIONS:— 


Type Induced Magnet 

Sensitivity 4mv at 5.5cms / sec recorded velocity 

Tracking Force 0.7 grams 

Frequency Response 10Hz to 20Hz plus or minus 2dB 


Channel Separation 
Compliance 

Vertical Tracking Angle 
Recommended Load Impedance 


30d B from 50Hz to 12KHz 
35 units 
15 degrees 
47K ohms 


THE FULL RANGE OF ADC CARTRIDGES NOW COMPRISES:— 


The ADC.220X, Compliance 20 Units 
GREAT SOUND IN AN ECONOMY PACKAGE 
Conical Stylus 


The ADC.550XE,, Compliance 35 Units 
HAND CRAFTED QUALITY 
Suggested price $24.00 Elliptical Stylus 


Suggested price $49.00 


The ADC.220XE, Compliance 20 Units 


The ADC.10E Mk.IV, Compliance 35 Units 


GREAT STEREO STARTS HERE 


PREFERRED BY PROFESSIONALS 


Elliptical Stylus 

$29.00 

Elliptical Stylus 

„ $72.00 

The ADC.990XE, Compliance 25 Units 


The ADC.27, Compliance 40 Units 


HIGH QUALITY ELLIPTICAL STYLUS AT 


GRAIN ORIENTED ELLIPTICAL STYLUS 

.. $81.00 

REASONABLE COST 

$35.00 

The ADC.26, Compliance 50 Units 


The ADC.660XE, Compliance 30 Units 


THE CRITICS’ CHOICE!! 


HIGH POLISH ELLIPTICAL STYLUS 

„ $45.00 

GRAIN ORIENTED ELLIPTICAL STYLUS 

M $96.00 


The ADC.25, Compliance 50 Units 

A ’’STATE OF THE ART” CARTRIDGE 

3 GRAIN ORIENTED STYLI 

Suggested price $128.00 



Exclusive Interstate Distributors: — 

NSW: Electronic Parts Pty. Ltd., 91a YorkSt., Sydney. 

SA: The Muses Pty. Ltd., (Sound Spectrum), 33 Regent Arcade, Adelaide. 
WA: Arena Distributors (Australasia) Pty. Ltd., 196 Adelaide Tee., Perth. 


J. H. REPRODUCERS CO. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA 3148 
TELEPHONE: 277 3066 

Exclusive Australian Agents for — ADC Cartridges and Amplifiers. Kef speakers, J. H. G. H. Unipoise Pickup Arms, 
Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J. H. Synchronous Turntable. 
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moment burst into sobs. Marco Stecchi is an 
authoritative Figaro who seldom puts a foot, or 
a note, wrong during the whole of his testing 
role, using a voice which, if it doesn’t come out 
of the very top drawer, is always pleasant 
enough to enjoy. The two basses (Bartolo and 
Basilio) are as always eminently acceptable. 
The ensembles are first rate, the many changes 
of tempo expertly handled and the whole work 
goes with a whizz from beginning to end. 

But after the very last bubble of this 
champagne-like performance has been 
swallowed — and enjoyed — it is Miss Eda- 
Pierre who is best remembered. Her voice 
reminded me of Mattiwilda Dobbs' at her very 
best. If you are interested in learning more 
about her personally she is Martinisquaise, 
French educated, very easy on the eye, and her 
vocal interpretation of her work here suggests 
that she might also have an impressive talent 
for stage comedy. The accompanying libretto 
is in Italian only, but the plot is set out in 
helpful detail in English, French and German 
act by act. 

★ ★ ★ 

VAUGHAN WILLIAMS — Symphony No 
9. Fantasia on the “Old 104th”, London 
Philharmonic Orchestra and Choir 
conducted by Sir Adrian Boult. Peter Katin 
(piano). EMI Stereo OASD2581. 

This last symphony of Vaughan Williams, 
though shorter than usual, still has 
unquestionable symphonic stature. It is not 
very different from some of his that have gone 
before but if he tends to say the same things he 
says them in a new way, or even some new 
things in the old way. I am not referring to 
such details as the inclusion of instruments like 
saxophones and flugelhorns in the orchestra 
but rather to VW's characteristically modal 
vocabulary. But it is a grand work for all that, 
all the more surprising because it was created 
by a man in his middle 80s, an age when most 
of us would be hard put to it to hold a pen. I 
think Boult's performance would have been 
improved by more vigorous treatment of the 
first movement. As it is, this (and its successor) 
sound just a trifle too much alike, a fate which, 
under some directions, can overtake the two 
movements of Schubert's '‘Unfinished". 

Both movements are indubitably impressive, 
like a pair of gifted twins. But the symphony 
comes to vivid, panting life in the scherzo, a 
rumbustious piece of music making, a marvel 
of vigour and humour to come from the brain 


of a man who started life back in the days of 
horse-drawn traffic when the telephone was 
still more or less a toy. The large scale final 
movement is as fine as anything VW wrote 
during the whole of his very long life and 
receives here the most sympathetic treatment. 

When one recalls just what VW did with the 
Fantasia on a Theme by Thomas Tallis one 
can experience only disappointment listening to 
the Fantasia on the Old “104th". This might be 
more easily identified by you if I point out that 
its opening words are “O Worship the King' 1 . 
The Fantasia was composed in the late 1950s 
and displays little of the invention you will find 
in the 9th Symphony. Moreover some of the 
writing is just downright clumsy. The piano 
part, well enough played by Peter Katin, 
consists for the most part of chords decorated 
with twiddly bits of no consequence 
whatsoever. True the work acquires a kind of 
borrowed majesty when the choir enters, but 
regrettably this doesn’t last for very long. 
However it might serve the purpose completing 
a collection of VW's recorded music. I can’t 
think of any other. 

★ ★ ★ 

RACHMANINOV — Piano Concerto No 2 
in C Minor. Ivan Davis (piano) with the 
Royal Philharmonic Orchestra conducted 
by Henry Lewis. Decca Phase 4 Stereo 
PFS4214. 

This is an unashamedly romantic concerto 
and both soloist and orchestra treat it this way 

— and then some. But frankly I found it all 
highly enjoyable and surprisingly stimulating. 
Romanticism might be out of date with the 
young generation but, if their parents are at all 
like me, they will revel in this superb 
performance. Mind you, your romanticism 
must be, like mine, incurable despite the 
assaults made on it by composers in the last 50 
years. The playing is first rate technically. 
Davis' dexterity is apparently infallible even in 
the most difficult passages and his exhuberance 
doesn’t tempt him into neglecting the more 
sensitive aspects of the concerto. Lewis 
supplies just the support this type of 
interpretation requires. His is always a mirror 
image of the soloist’s moods. 

Tne performance might well be described as 
showy, as might the engineering. The piano is 
recorded just a trifle too close though it is 
never allowed to obscure any orchestral 
passages you might be waiting to hear. I can 
say no more than invite you to do what I did 

— sit back and enjoy every note. 


"The Paradise for Record Collectors" at 

JOHN CLEMENTS 

The Record Specialist 

The Basement, 243 Collins St., Melb., 63 4906. 

STEREO RECORDS REDUCED TO 13.50 each. 
Beethoven: Symphonies No. 1 and No. 8, cond. 
Leinsdorf. 

Brahms: Piano concerto No. 2, Sviatoslav Richter. 
Chopin: Piano sonatas No. 2 and No. 3, van Cliburn. 
Dvorak: Symphony No. 6, LSO, cond. Rowicki. 
Nicolai Gedda sings German Opera arias. 
Ginastera: Piano concerto Joao Carlos Martins. 
Handel: Six violin sonatas, Arthur Grumiaux. 
Mendelssohn / Tchaikovsky: Violin concertos, E. 
Friedman. 

Mussorgsky: Pictures at an Exhibition, cond. 
Ozawa. 

Mozart: Symphonies No. 36 and No. 39, cond. 
Leinsdorf. 

Gerard Souzay sings songs by Poulenc. 

Schumann: Piano concerto, Artur Rubinstein. 
Sibelius: Finlandia, Swan of Tuonela, Valse Triste, 
Pohjola’s Daughter, Lemminkainen’s Return. 

R. Strauss: Till Eulenspiegel/Tchaikovsky: Romeo 
and Juliet, cond. Muncn. 

Telemann: 4 concertos for diverse instruments. 
Verdi: Rigoletto sel. with R. Merrill, A. Moffo, A. 
Kraus. 

M. Caballe sings Verdi Rarities. 

S. Verrett sings arias by Gluck, Donizetti, Gounod, 
etc. 

REDUCED OPERA SETS 

Mozart: II Re Pastore, with L. Popp, R. Crist, N. 

Monti, L. Alva, cond. D. Vaughar^ 2LPs, $7.00. 
Mozart : Cosi fan Tutte. with L. Price, T. Troyanos, 
S. Milnes, E. Flagello, cond. Leinsdorf. 4 LPs, 
$14.00. 

Gounod: Romeo and Juliet with Freni, Corelli, 
Lombard, 3 LPs $10.50. 

Mail orders promptly despatched. Please include 30 
cents for postage for Victoria, or 60 cents for the 
other States. 


ROUSSEL — Aeneas. Ballet in One Act. 
National Orchestral and Choral Ensemble 
of the French Radio and Television 
Service. Record Society Stereo S/6389. 

Once again we have to thank the World 
Record Club for issuing an unusual work 
previously unobtainable on any of the big 
commercial labels. The very little of Roussel’s 
music we ever hear in Australia is confined to 
suites from his other two ballets, The Spider's 
Banquet, and Bacchus and Ariadne, with an 
occasional symphony played to a limited 
audience at a Youth Concert. Aeneas is a 
much later work than the two earlier ballets. It 
is indeed Roussel's last major composition. 
Aeneas is typically mature Roussel, full of 
disciplined energy, a melodic line that is at 
once characteristically French and Rousselian. 
Ballet music sometimes sounds a little pointless 
when divorced from its stage action, either 



FOUR 
WITHOU 
FUSS 


CHANNEL 

QUADRAPHONIC 


The only high-fidelity am¬ 
plifier designed and built in 
Australia — The Audiosound LD 
30 — now offers a simulated 
four channel quadraphonic 
model (LD30 MKII), without the 
fuss and bother of extra am¬ 
plifiers or synthesizers. 



Just add an extra pair of speakers (Audiosound of course) and flick a switch 
— and you have simulated four channel sound coming to you from all corners. 
Concert hall sound with the minimum of fuss and expense. The price, just 
$268.00. 


BRIEF SPECIFICATION 

Frequency response: 20-20,000Hz plus or minus 0.5dB. 

Power Output: 35 watts RMS per channel with BOTH channels driven. 

Distortion: 0.04 per cent at lKHz for ANY power level up to 25 watts RMS, 0.12 per cent between 30 and 20,000Hz. 
Damping Factor: Greater than 50 at 20Hz. 

Pre-Amp Overload: 90mV. 

Inputs: Mag. PU, Radio, 2 Tape, TV, Power Amp. 

Outputs: 4 Speakers, Phones, Tape, Tape Monitor, Pre-Amp. 

AUDIOSOUND ELECTRONIC SERVICES 

35 Heather Street, Collaroy Ploteou, NSW 2098. Phone 982 1147 
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Peter Clark says: I guarantee that I have ... 

The widest range of electronic 
Music-makers in Australia! 

Nowhere else will you see such a tremendous selection of Tape Decks, Hi-Fi Systems, Cassettes, Tape Recorders, 
Accessories! Three floors of music! And every purchase entitles you to FREE membership of the world’s largest 
tape club, free installation, Sydney’s lowest terms, lowest deposits, TWELVE MONTHS GUARANTEE and prices 
everywhere a whole lot lower than list prices on ALL BRANDS. 


Sydney’s 5 Best 
Tape Recorders 



1. Nivico/Leak $392 

Truly a wonderful system for the listener of 
serious music. Top-quality 3-speed, 4-track 
tape-deck and amplifier giving 30 watts of 
glorious music power from two “fine 
furniture” Leak loudspeakers. $40 deposit. 
Up to 2 years to pay. 

2. The “Sony 252” $243 

The most inexpensive, high-quality portable 
tape recorder! Frequency range 30-18,000 
Hz., 3-speeds, 4-tracks; all-silicon, solid-state 
amplifier; retractable pinch-wheel for easy 
tape threading. Two top-quality loudspeakers. 
$25 deposit. Up to 2 years to pay. 

3. “Sony 330 Stereo” 

Reel and cassette music Centre! Never before 
such a versatile tape recorder. A full Hi-Fi 
Stereo reel-to-reel tape recorder, powerful 
distortion-free amplifier, separate control 
panel, 2 large stereo loudspeakers, and self- 
contained stereo cassette recorder/player — 
feel this through the tape amplifier and the 
sound!! It’s unbelievable! Transfer reels to 
cassette or records to tape or cassette. Play 
tape-cassettes or records. $43 deposit. 

4. Philips N4407 $279 

One of the most exciting tape recorders from 
Europe for many years. Complete mixing, 
parallel play and multi-play sound, or sound- 
duo play. Solid-state amplifier, “Servo” 
brakes, automatic stops at end of tape. $28 
deposit. Up to 2 years to pay. 12 months 
guarantee. 

5. Sony 124CS $239 

Complete stereo Cassette-corder. 4-track 
or 2-track mono, recording and playback. 
Automatic recording level. Sensitive, wide- 
response stereo microphone, Sony recharge¬ 
able battery pack or 240 volt A/C. Built-in 
oval speaker plus 2 separate speakers. $24 
deposit. Up to 2 years to pay. 


Sydney’s Five 
Best Hi-Fi’s 



1. Junior Executive $185 

“Magnetic Sound’s” specially .made solid- 
state Stereo Amplifier with scratch filter and 
separate bass and treble. 20 watts of music 
with complete purity through matched “AKAI 
JET-STREAM” Speakers. Deposit $19. Up to 
2 years to pay. 

2. Philips “MONACO” $259 

Completely new! CONTINENTAL AND VERY 
“CHIC”. The amplifier! OH “LA!! LA!!” 20 
watts of music power! Press-button controls. 
Stereo balance for tapes, records. 3-speed, 
dynamically balanced. Record player with in¬ 
dependent suspension. Loudspeakers in 
acoustic enclosures with frequency response 
20 Hz - 20,000 Hz. Deposit $26. 

3. “Indianapolis” 500 $329 

“Pioneer’s” 44 watt solid-state integrated 
amplifier. Built to very high specifications. 
Matches Pioneer PL12 record player. Magnetic 
cartridge. Turntable belt driven. Two CS30 
loudspeakers, separate base and treble. 
Deposit $33. 

4. Philips “ST. TR0PEZ” $458 

Tastefully discreet outward design. The 
SOUND of the RH 590 amplifier is well known 
in Europe and is coupled with the GA 308 
Hi-Fi. Stereo transcription record-player fitted 
with Philips Super M cartridge! Listening fully 
enjoyable at low volume. Loudspeakers 15 
LITRES: bass and tweeter in each. Deposit 
$46. 

5. Tape Deck Special $149 

Nivuo 3-speed, 4-track stereo tape-deck. 
Handcrafted teak cabinet, dual recording con¬ 
trols, headphone socket, powerful drive 
motor, solid-state pre-amplifier. Plays and 
records through any radio. Deposit $15. 


Sydney’s 5 Best 
Sony Cassettes 



1. “Sony TC60” $69.90 

New, compact Cassette-corder with stream¬ 
lined styling. AC/DC, completely automatic 
recording control, piano-key operation, remote 
control of mike, featherette case. Deposit $7. 
Up to 2 years to pay. 

2. “Sony TC95” $126.90 

Alarm automatically signals “end-of-tape“ 
while recording. Fitted with unique “review” 
and cue keys. Built in Sony Electric Conden¬ 
ser. Microphone, 4 way operation. 240 volts or 
batteries or rechargeable batteries or 12 volt 
car or boat battery. Deposit $13. Up to 2 
years to pay. 

3. “Sony TC110A” $123.49 

Versatile ready-to-go Cassette-corder with 
built-in speakers, sensitive microphone, 
unique tape and alarm to automatically tell of 
“End-of-the-tape” while recording with a 
Sony Auto-Remote control microphone. 
Deposit S12. Up to 2 years to pay. Guaranteed 
12 months. 

4. “Sony TC120” $159.00 

Portable Cassette-corder for people on the 
move, running, jumping, walking. Wherever 
you go, perfect recording is certain with the 
“Sony TC 120” electric condenser micro¬ 
phone, built-in to free you from bother of an 
external mike. Deposit $16. Up to 2 years 
to pay. 

5. “Sony CF200” $149.00 

Combination Cassette-corder/FM-AM radio 
system. A winning audio team! Automatic 
recording with Sony-O-Matic, battery and 
power operation. Recording time 2 hours. 
Deposit $15. Up to 2 years to pay. Guaranteed 
12 months. 

We can always do a little better than the 
advertised price on SONY. 



City at 387 George St., 
one door from Kodak, Tel.: 29-3371 

Parramatta, next to O.P.S.M. 

20 Macquarie St., Tel.: 635-0830 
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taking place before your eyes or recalled in 
retrospect. Aeneas can be enjoyed simply for 
its musical excellence and if you are interested 
in just what the music was intended to 
accompany, the various scenes of the ballet are 
explained -with great clarity in the sleeve notes. 
You should have no difficulty in following the 
argument even the first time through. 

Martinon's performance is competent — he 
always has been and still is a superb controller 
of rhythm — but otherwise not particularly 
memorable. The engineering I can only 
describe as fair average due, more than any 
other factor, to a continual change of focus 
on the various orchestral departments and the 
balance of the orchestra against the choir. 
However I was so pleased to be able to include 
a comparatively unknown work of such 
significance into my library that I consider all 
other minor objections quite minimal. The 
original was recorded by Erato in Paris. 

★ ★ ★ 

RODRIGO — Guitar Concerto (Narciso 
Yepes, guitar). 

FALLA — Nights in the Gardens of Spain. 
(Gonzalo Soriano, piano). The National 
Orchestra of Spain conducted by Ataul- 
fo Argenta. Record Society Stereo 
S/6381. 

This is a reissue, at an economy price, of 
Gonzalo Soriano’s poetic, idiomatic 
performance of Falla’s perfumed piece for 
piano and orchestra. Technically utterly 
assured he immerses himself completely in the 
langourous beauty of the music. Nor can I 
imagine a more sympathetic account of the 
orchestral part as it is played here by the 
National Orchestra of Spain conducted by 
Ataulfo Argenta. I might point out here to 
those to whom tne work is new that it is not a 
concerto for piano and orchestra. Although the 
pianist has a very important part, Falla used 
the instrument as one of the orchestra to obtain 
the effect he was after. It was recorded by 
Argenta in 1958 — for a second time — less 
than a year before his untimely death. But the 
recording engineer back in those days, with the 
remarks about the function of the piano in this 
work in mind, established a perfect balance 
between soloist and orchestra. 

In the second work, Rodrigo’s Guitar 
Concerto, the problems of balance are more 
complex. The guitar is a tricky instrument to 
balance satisfactorily against a symphony 
orchestra and here you find it occasionally, but 
not destructively often, a little out of kilter. 


Otherwise I can heartily recommend the 
playing of both guitarist and orchestra though 
I must confess that I do not find that Rodrigo’s 
music moves me very deeply. Indeed the 
popularity of this concerto only advertises the 
poverty of the guitar repertoire. 


On cassette 

BERLIOZ — Symphonie Funebre et 
Triomphale. Funeral March for the last 
scene of Shakespeare’s “Hamlet”. Prelude 
to “The Trojans at Carthage”. London 
Symphony Orchestra conducted by Colin 
Davis. Philips Stereo No 7300/021. 

For some time now Colin Davis has 
established himself as probably the finest 
Berlioz conductor working today and this is an 
excellent example of him at his best. The 
symphony was originally composed for 
performance in the open air, to be played by 
troops marching through the streets. It was 
commissioned to celebrate the deaths of those 
patriots who died during the 1830 revolution 
which led to the abdication of Charles X. True, 
recognition was rather belated for the occasion 
was not celebrated until 10 years after the 
event but this in no way damped Berlioz’ 
romantic patriotism. 

The cassette version has been taken from the 
tape made for the original disc recorded by 
Davis in 1970 who found it impracticable to 
have it recorded al fresco. So it was recorded in 
the Wembley Town Hall where problems of 
balance could be solved more easily. 

Judged by the engineering of both the disc 
and the cassette the change of venue was a 
happy one. The cassette sound is really fine, 
full without coarseness and with such 
unassertive instruments as the oboe coming 
through admirably. Davis’ interpretation is 
truly grand without being grandiose, though 
not even he and his first class trombone soloist 
manage to keep the Funeral Oration, which 
makes up the second movement, entirely free 
from orotundity. But this is a characteristic of 
the music and I cannot imagine any 
performance that could successfully avoid this 
touch of extravagance. 

Another point I think I should mention is 
that ordinary everyday instruments were used 
by Davis — as they are today by all the 
conductors I have ever heard — to replace 
such lapsed devices as alto valve trombones, 
flutes in E flat and ophicleides, though the last 
are sometimes used in modem scores. If the 


ALWAYS MU ON K.D.S. 

SPECIALS 

B'cast tuner, complete in case 
Price $42.80 net 

CT500 Multimeter. 20Kohm/ 

volt. Price__ $14.38 net 

H200 Multimeter. 20Kohm/ 

volt. Price__ $11.50 net 

JEMCO US/100.10 amps AC- 
DC with full voltage and OHM 
ranges. Price -- -- $29.90 

Peak AS. 100 100,000 ohm/volt 

Price . -_ $34.50 

VU Meter. 3" x 2±" V.W. scale 
Price-- $6.70 net 

The Independent Wholesaler 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY 

(Corner George and Harris Streets) 

Telephone 211 0816, 211 0191 
Open Saturday mornings 


orchestration suffers from these substitutions, 
only an antiquarian would insist on the 
originals. 

The magnificent “Hamlet” Funeral March, 
seldom heard nowadays except in recorded 
form, makes a moving fill, dignified, 
tragic but always colourful. I am afraid I 
cannot think of the second fill, the Trojans 
Prelude, with the same enthusiasm. This is 
Berlioz at his far from best and was not 
originally included in the score of his great 
opera of the same name. ^ 



RE DISCOVER RADIO WITH THE AM100 MKII TUNER 


AM radio reception is very often considered by Hi-Fi addicts to be not worth 
bothering about. With the average tuners on the market to-day this is largely true. 
However, the Audiosound AM 100 MKII is little short of revolutionary. It has a sound 
quality from local broadcast stations that approaches FM in good listening conditions. 

This superior technical performance is brought about by a special low-noise aerial 
system, full lOKHz audio bandwidth and a switchable whistle-filter having over 40dB 
rejection at lOKHz. The price, just $94.00. 

For an independent test report, see E.A. for May 1971. 

AUDIOSOUND ELECTRONIC SERVICES 

35 HEATHER STREET, COLLAROY PLATEAU, NSW 2098. PHONE 982 1147 
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who needs 40 watts r.m.s.? 



Easy sound to live with. 


Obviously, from the demand for 
the Wharfedale “Rosedale”, 
many music lovers have this 
substantial acoustic power 
requirement. Few speaker 
systems can handle 40 watts 
R.M.S. — and only a handful do 
it well. For sheer power handling 
capacity — free of colouration 
— the Wharfedale “Rosedale” 
leads this select group of high 
quality speaker systems. 


With its 15" bass reproducer 
completely isolated from the 5" 
mid-range speaker and the 1" 
high pressure tweeter, the 
“Rosedale” has an effective 
frequency range of 35 — 20,000 
Hz. Naturally it’s a glorious piece 
of furniture which will grace any 
tasteful domestic environment. 
Measuring 24" x 23" x 13V2", 
finishes available include oiled 
teak and polished walnut. The 
Wharfedale “Rosedale” will 
complement the highest quality 
amplifiers and signal sources. 


But you live in a flat! Don’t worry 
— you’ve not been neglected by 
Wharfedale. The “Denton”, a 
bookshelf compact, has been 


designed specifically for you. It 
measures only 15" x 9%" x 9" 
but has a conservatively quoted 
frequency response of 65 — 
17,000 Hz. This covers every 
musical instrument,every overtone. 

With a specially designed 
“Deltaflex” surround for the 8" 
bass/mid-range speaker, the 
major problem of small 
enclosures . . . cone break-up 
. . . has been solved by 
Wharfedale sound engineers. 

The speaker only reproduces the 
signal fed to it — and the 
result is clean bass registers 
and accurate "presence" in the 
mid-range. 


A separate 1" tweeter 
handles all notes and sounds 
over 1750 Hz. Power rating of 
the “Denton” is 15 watts R.M.S. 
These two fine British speaker 
systems are representative of 
the Wharfedale range; you can 
hear them all at your franchised 
Simon Gray dealer. When you 
do, listen for the musical 
transparency that identifies 
Wharfedale — for this intangible 
quality is the reason for 
Wharfedale’s international 
success. 


_ 



Australian National Distributors: 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. *3 8101 * Telex: 31904 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 301 South Terrace, Adelaide S.A. Tel. 23 6219 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Peith. Tel. 21 7861 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional Recordings 


HIGHLIGHTS FROM THE MESSIAH. 
Handel. London Symphony Orchestra 
and the London Symphony Choir, con¬ 
ducted by Colin Davis. Stereo, Philips 802- 
795LY. 

Featured in this album of Messiah highlights 
are : Heather Harper, soprano; Helen Watts, 
contralto; John Wakefield, tenor; John Shirley- 
Quirk, bass; Leslie Pearson, harpsichord; 
Ralph Downes, organ. John Alldis, chorus 
master. 

The album is taken, in fact, from a complete 
recording of “The Messiah” which won for the 
conductor a Grand Prix du Disque award in 
1967. Need one say any more to commend the 
recording? 

The excerpts include the following: Comfort 
Ye My People — And The Glory Of The Lord 
— Behold A Virgin Shall Conceive — For Us 
A Child Is Bom — Then Shall The Eyes Of 
The Blind — Why Do The Nations Rage? — 
Thou Shalt Break Them — Hallelujah — I 
Know That My Redeemer Liveth — The 
Trumpet Shall Sound — Worthy Is The Lamb. 
The words for all excerpts are given on the 
jacket. 

The performance is virtually above 
reproach, as also is the technical quality, and 
the disc can be thoroughly recommended. 
Whether you would prefer it to EMI “Great 
Choruses” reviewed last month would largely 
be a choice between a predominately choral 
content (EMI) or predominantly solo vocal 
(Philips). But both are good. (W.N.W.) 

★ ★ ★ 

CATHEDRAL BRASS. Men O’ Brass, 
conducted by Harry Mortimer, with 
Christopher Robinson, organ. Studio 2 
stereo (EMI) TWO 308. 

Brass band enthusiasts will need no 
introduction to Harry Mortimer and his happy 
band of blowers — in other words, the 
combined BMC Concert Band, the Fairey 
Band and the Foden Band. The disciplined 
ensemble playing which has been noticed in 
previous reviews of the group’s discs is again 
very much in evidence. This kind of precision 
can be achieved only after many hours of 
practice, and is a tribute to the enthusiasm of 
the performers, who presumably are unpaid 
except for expenses. 

This particular disc was recorded in 
Worcester Cathedral, and the program consists 
largely of items of a devotional nature, along 
with others which are not, but the mood of 
which blends in well with those which are : 
Wedding March from “Midsummer Night’s 
Dream” (Mendelssohn) — Jesu, Joy of Man’s 
Desiring (Bach) — Now Thank We All Our 
God — Solemn Melody (Walford Davies) — 
Nimrod from “Enigma Variations” (Elgar) — 


Carillon from “L’Arlesienne” (Bizet) — War 
March of the Priests from “Athalie” 
(Mendelssohn) — Ave Maria (Bach-Gounod) 
— All People That On Earth Do Dwell — 
Abide With Me — Finlandia (Sibelius). 

In the tracks of a more obviously devotional 
nature, the band is joined by the cathedral 
organ, played by Christopher Robinson.This 
collaboration sounds best in the Bach chorale, 
in which the organ takes its normal role and 
the brass takes over the four-part harmony of 
the vocal. The overall solemn nature of the 
music might tend to become rather oppressive 
to some people, and this aspect should be 
borne in mind before buying. Otherwise, if the 
music'appeals, the high musical standards and 
general technical excellence of the disc leave 
nothing to be desired. (H.A.T.) 

★ ★ ★ 

CHRISTMAS WITH THE KING FAM 
ILY. With the Alvino Rey Orchestra con¬ 
ducted by Ralph Carmichael. Compatible 
stereo. Light LS-5553-LP. (From Sacred 
Productions Aust, 181 Clarence St, Sydney 
and other capitals). 

I gather from the jacket notes on this fully 
imported American album that the soloist, the 
vocal groups and the full chorus are all drawn 
from the several branches of the very large and 
very musical King family. Certain of the songs 
are also of their own composition. 

They are teamed here with the well-known 
Alvino Rey Orchestra under Ralph Car¬ 
michael, adding up to a pleasant and a well 
recorded album. There are enough of the 
familiar Christmas songs to ensure the 
atmosphere of the festive season; yet there are 
enough less well-known songs to avoid any risk 
of tedium. 

These latter include: “The Holiday Of 
Love", “Hear The Sledges With The Bells,” 
“Some Children To See Him,” “Jolly Old St 
Nicholas”. More familiar tunes like: “White 
Christmas”, “Go Tell It On The Mountain”, 
“Silent Night“, “Little Drummer Boy” and 
several others. 

Sound quality is excellent, as also is the 
stereo spread. If you want a new Christmas 
album, this is well worth a hearing. (W.N. W.) 

★ ★ ★ 

THE MAGIC OF BELIEVING. Dionne War 
wick. Stereo, Calendar (Festival) SR66- 
9875. 

Before becoming an international star in her 
own right, Dionne Warwick was a member of 
the Gospelaires vocal group. This record 
represents a brief return to her Gospel/family 
background and a reassertion of her original 
faith; hence the title. 

But don’t pay your money in the belief that 
you’re buying a group of well-known Gospel 
songs in the traditional devotional mould. 
Dionne’s style reflects all the passion and the 
mannerisms of her race and their love of 
driving rhythm. This is not to say that her 
performance or that of the support group is 


anything but highly professional but its appeal 
will be strictly to the Gospel/jazz or the 
Gospel/rock fraternities. 

The titles: Battle Hymn — Somebody 

Bigger Than You And I — Jesus Will — Old 
Landmark — The Magic Of Believing — 
Blessed Be The Name Of The Lord — Grace 
— Steal Away — In The Garden — Who Do 
Think It Was? 

If you’re a prospect, you won’t be 
disappointed by the technical quality. (W.N.W.) 

★ ★ ★ 

CHRISTMAS IS ON ITS WAY with Little 
Marcy. Stereo, Word K-706. (From Sacred 
Productions Aust, 181 Clarence St, 

Sydney and other capitals.) 

The notes are no help and I am relying 
heavily on memory but, as I recall it. Little 
Marcy is a mature artist whose particular 

“thing” for Word Records is to sing in the 
manner of a small child. And she does it very 
convincingly. 

On this wholly imported album are a dozen 
Christmas songs: Christmas Is On Its Way — 
Colored Christmas Lights — We Wish You A 
Merry Christmas — Silver Bells — Winter 
Wonderland — The Little Drummer Boy — 
Jingle Bells — Away In A Manger — Over In 
Bethlehem — While Shepherds Watched — 
Joy To The World — May The Christ Child 
Dwell Within You — Silent Night. 

The arrangements and backing are excellent 
and the album has a happy Christmas feeling 
but, of course, not everyone will want to listen 
to a little girl soloist — simulated or otherwise. 
But then, it isn’t intended for us grown-ups. 
Your favourite three-year-old might think quite 
differently! 

Playing time is just over 20 minutes but, 
then, the price is only $2. (W.N.W.) 


DECEMBER 

SPEAKER 

SPECIALS 


MAGNAVOX 8.30, 30 watts 
complete 

Cabinet Kit and Speakers 

$58.50 

$46.00 

MAGNAVOX 10WR and 3TC 
complete 

Cabinet Kit and Speakers 

$48.50 

$37.00 

MAGNAVOX 12WR and 3TC 
complete 

Cabinet Kit and Speakers 

$50.50 

$39.00 

WHARFEDALE SUPER 10 in R3 

Cabinet 

Cabinet Kit and Speakers 

$80.00 

$69.50 

WHARFEDALE Unit 3 Complete 
Cabinet Kit and Parts 

$56.50 

$45.00 

1 (Player Platforms $8.50. Tinted covers $8.30). 1 

I Packing $1 per order. Freight on delivery. 

1 Send for Stereo Catalogue which 

I Equipment Cabinets — Player Guide 

I plifier Specials. 

includes 1 
and Am- 1 

H.B. RADIO SALES 

Makers of Radio and Radio Furniture for 
40 Years. 


' 1 3 

105 CATHERINE STREET, 
LEICHHARDT, SYDNEY. 
Telephone: 56 5580. 


Reviews in this section are by Neville Williams, 
Harry Tyrer, Gil Wahlquist and Leo Simpson. 
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AUSTRALIA’S 


• More than 40,000 ambitious men have benefited 
from A.R.T.C. training. 

• Join this large number of successful men! 

• Attain job security and financial reward. 

• These can only be yours from: 


ESTABLISHED 

ELECTRONICS COLLEGE 

THE AUSTRALIAN RADIO & TELEVISION COLLEGE PTY. LTD. 


• ESTABLISHED OVER 40 YEARS 

® OVER 15 FULL TIME STAFF TO ASSIST YOU 

• FULL NIGHT-CLASS PRACTICAL LESSONS 

OR 

• EXTENSIVE CORRESPONDENCE TRAINING WITH 
SPECIAL PRACTICAL HOME-TRAINING KITS 


Mail Coupon NOW % You are invited to mail the coupon below which can be your first step 
towards securing a job or business of your own with good prospects, security and big 
money. A.R.T.C. will mail to you by return, at no obligation to you the big free booklet: 

"Careers in Radio and Television". This booklet will show you definite steps you 
can take for a better job, how you can succeed in life. Post the coupon, phone or call NOW. 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your free book¬ 
let, "Careers in Radio, TV and Electronics". 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 

E.S.&A. BANK BUILDING, 

m 

Cnr. Broadway and City Road, Sydney. 

(Opp. Grace Bros). Phone 2X1-4244 (3 lines) 













Instrumental, Vocal and Humour . . 


THE PLANETS (Gustav Holst). The Boston 
Symphony Orchestra and the New 
England Conservatory Chorus conducted 
by William Steinberg. DGG stereo 2530 
102 . 

In the past few months, three different 
versions of “The Planets*’ have been released, 
after a long period of almost complete neglect 
by the major record companies. Two of these 
come, rather strangely, from the same 
company — Phonogram Recordings, who 
recently issued a version by the London 
Philharmonic under Bernard Haitinck, and 
have now released this DGG recording. These 
two are worthy competitors, and either is 
capable of satisfying the discriminating 
listener. The other performance, again with the 
London Philharmonic, but under the baton of 
Bernard Herrman, is not in the running — in 
fact it is the most unsatisfactory performance 
of this work I can recollect. 

This version under review has many 
excellent points. It gets off to a very good start 
with a savage account of the Mars movement 
which marches relentlessly along to build up to 
a tremendous climax, in which the final 
pounding chords arrive with the impact of 
megaton bombs. 

After this hair-raising start, the music flows 
gently into the Venus movement to give much 
needed relief to one’s shattered nerves. I rate 
this as slightly below the Haitinck version in 
sheer lyrical beauty, but still an excellent 
account. Mercury, the winged messenger, 
flits blithely along, and in the Jupiter section 
all ts gaiety with the joys of childhood in the 
first section. Then follows a splendid account 
of the wonderful tune which relates to the more 
mature joys of later life — to most people I feel 
this will be the highlight of the disc. Saturn (old 
age) and Uranus (the magician) require no 
comment other than that they are entirely 
satisfying. If there is a weak point in the 
performance at all, I feel it is in the Final 
section, Nepture, the mystic, which seemed to 
me be slightly lacking in the atmosphere of 
mystery which Boult and Sargent (and 

Haitinck too) realised so well. On balance, I 
prefer the Haitinck version, but this one is a 
close runner-up. The DGG sound is excellent, 
as always. (H.A.T.) 

★ ★ ★ 

TEN FAMOUS SOPRANOS, TEN 
FAMOUS ARIAS. Various artists. Decca 
(EMI) stereo SXLA7514. 

Presumably the choice of artists included in 
this selection had to be restricted to those in the 
current Decca catalogue, which would account 
for the omission of famous names one would 
like to see included. Whatever one’s views on 
those included and those omitted, there is some 
splendid singing in the following tracks: 
Renata Tebaldi singing Vissi D’Arte from 

“Tosca” (Puccini) — Joan Sutherland, Jewel 

Song from “Faust” (Gounod) — Leontyne 
Price, Ritorna Vincitor from “Aida” (Verdi)— 
Birgit Nilsson, Dich Teure Halle from 
“Tannhauser” (Wagner) — Regine Crespine, 
Voi lo Sapete from “Cavelleria Rusticana” 
(Mascagni) — Pilar Lorengar, Un Bel Di, 
Vedremo from “Madame Butterfly” (Puccini) 
— Zinka Milanov, Suicido from “La 
Gioconda” (Ponchielli) — Elena Souliotis. 
Pace, Pace Mio Dio from “La Forza del 
Destino” (Verdi) — Marilyn Horne, Seguidilla 
from “Carmen” (Bizet) — Gwyneth Jones, 
Senta’s Ballad from “The Flying Dutchman” 
(Wagner). 

Nobody would deny that these are all 
famous arias, and the singing throughout is 
magnificent. However, I did feel that whoever 


selected the tracks had a special liking for the 
more dramatic arias, and I should have liked a 
little light relief, something from Mozart or 
Rossini perhaps. As it is, the arias have a 
quality of sameness about them which causes 
the interest to flag a little as the disc plays 
through, despite the obvious quality of the 
performances. Still, there is nothing to say that 
one has to listen all through in one sitting. As a 
collection of arias out of context, this disc must 
carry a strong recommendation. The sound is 
of excellent quality except towards the end of 
both sides, where the generous playing time of 
some 25 minutes a side has made some inner 
groove distortion inevitable — fortunately not 
to a very noticeable degree. (H.A.T.) 

★ ★ ★ 

CARNIVAL OF MARRIAGE. Andre 
Kostelanetz and his orchestra, with Ogden 
Nash and Peter Ustinov, narrators. CBS 
stereo SBR 235443. 

“Carnival of Marriage” which takes up side 
1 of this entertaining disc, has some wickedly 
witty verses written and narrated by poet 
Ogden Nash, alternating with some light 
hearted music. Not all the verses relate to the 
married state. One concerns an exasperated 
lover trying to conduct an affair with a lady 
whose thoughts continually drift towards 
irrelevant matters. Another is a Valentine’s 
Day verse — a somewhat unusual one! In 
between, the music sparkles and bubbles like 
nuptial champagne between wedding day 
speeches. The pieces are: 

Champagne Polka (J. Strauss) — Wedding 
Waltz (Dohnanyi) — Wedding Cake (Saint- 
Saens) — La Belle Excentrique (Satie) — 
Wedding March (Mendelssohn-Liszt). The 
selection finishes with a very brief quptation 
from Prokofiev’s “Romeo and Juliet” ballet 
music. The Mendelssohn “Wedding March” is 
in the piano transcription by Liszt, in which the 
“Elfin Chorus” is also used. It is beautifully 
played here by the pianist Theodore Lettvin. 

Side two is quite different in character. The 
verses, read by “Uncle Peter” Ustinov, are a 
children’s fable about the nutcracker prince of 
the Tchaikovsky ballet, but with only 
superficial resemblance to the original story. 
The music between verses is, of course, the 
familiar “Nutcracker Suite”. The disc thus has 
something for the children and something for 
the adults — a good thing at the Christmas 
season. 

The contents of the disc are very long, and 
take about an hour to play right through. 
Thus, although the sound is generally clean, 
one is not surprised to find some falling off in 
sound quality towards the end of each side, 
where the tracks run very close to the label. 
(H.A.T.) 

★ ★ ★ 

LISZT FIREWORKS. Shura Cherkassky, 
piano, with the Berlin Philharmonic 
Orchestra, conducted by Herbert von 
Karajan. DGG Privilege Series ($4.50) 
stereo 2538 077. 

On tends to associate Liszt’s Hungarian 
Rhapsodies with the piano, for which they 
were originally written. With the name of 
pianist Shura Cherkassky heading the credits 
on the cover, I expected to find him playing 
throughout, accompanied by the orchestra. 
However, the three Hungarian Rhapsodies 
presented here (Nos 2, 4 and 5) are orchestral 
arrangements, without piano. The soloist does 
not appear until the last item, the Hungarian 
Fantasia for piano and orchestra. If you like 
the Hungarian Rhapsodies in their orchestral 
dress, I can imagine no finer interpreter than 


GOODMANS 


LOUDSPEAKERS 
are STILL the 



In recent years, many loudspeaker 
manufacturers have come forth, 
making unbelievable statements 
and claims about the performance 
of their products. Only GOOD- 
MANS have lived up to their 
reputation and withstood the test 
of time. 

STILL, after 20 years in Hi-Fi in 
Australia, Goodmans loudspeakers 
are the 

BEST! 
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RECORDS 


CASSETTES 




CARTRIDGES 


REEL-TO-REELTAPES 


Whether it’s records, cassettes, 8-track cartridges or reel-to- 
reel IV 2 or 3% stereo tapes, World Record Club has much to 
offer you in all kinds of music — classical, light and pop! And 
you only have to take one a year — one record or cassette or 
cartridge or tape. Records are $3.39, cassettes are $4.00, 
cartridges $4.75, tapes $4.25 and $5.25 . . . you enjoy massive 
savings, whatever your choice. Send for details without obli¬ 
gation via the coupon below. There’s no entrance fee, no 
catch, no hidden conditions. You order only what you want — 
and are sent only what you order. 


TO: WORLD RECORD CLUB, 

177 Elizabeth Street, Sydney, 2000 
299 Flinders Lane, Melbourne, 3000 


Please send me without obligation details of: 

□ RECORDS □REEL-TO-REELTAPES 

□ CASSETTES □ 8-TRACK CARTRIDGES 


NAME Mr. Mrs. Miss 
ADDRESS 

POSTCODE 


von Karajan, with his flair for the dramatic, 
and his ability to present suavely phrased 
melodies. 

Despite this, I miss the piano, and for me the 
most enjoyable part of the disc is the 
Hungarian Fantasia, which features some 
brilliant playing by Shura Cherkassky, and 
enthusiastic support from the orchestra, urged 
on by Karajan. A splendidly virile 
performance. Call these pieces chestnuts, call 
them warhorse, call them what you will — the 
fact is that I have been hearing them for more 
than 30 years, and I can still respond to a good 
performance, such as this one. The recording is 
of excellent quality. (H.A.T.) 

★ ★ ★ 

L’ARLESIENNE SUITES NOS 1 AND 2 
(Bizet). The Chicago Symphony Orchestra, 
conducted by Jean Mairtinon. RCA 
Victrola stereo VICS-1593. 

If you are looking for a low cost version of 
the popular “L’Arlesienne” suites of Bizet, this 
issue by RCA at $2.55 will be worth looking 
at. It is a very sound performance, perhaps a 
little lacking in excitement, but making the 
most of the lyrical qualities of the music, and it 
is these very qualities which are mostly 
responsible for the music’s popularity. The 
recording is good too, with clean sound and 
normal stereo spread. However, I do feel that 
the playing time offered, about 18 minutes a 
side, is not very generous. Usually, there is a 
pretty substantial fill, such as one of the 
“Carmen” suites, and I have seen discs with 
both these suites accommodated on one side. 
Still, at the low price, it may still be worth 
considering. (H.A.T.) 

★ ★ ★ 

CHOPIN — COMPLETE WALTZES. 
Ingrid Haebler, piano. Philips stereo 6500 
117. 

It is very difficult to do justice to a 
performance of the Chopin Waltzes in a review 
which must of necessity be as brief as this. One 
can only discuss generalities, and leave it to the 
reader to follow up if he or she is interested. I 
personally enjoyed this performance very 
much, as the style used by Ingrid Haebler 
conforms to that which I find most acceptable 
for these charming miniatures. The tempos 
chosen are moderate, and rubato is used with 
moderation. Tempo changes are desirable, of 
course, to avoid monotony, but Miss Haebler 
does not indulge in the practice favoured by 
some modern pianists, of rushing at short 
sections in a flurry of notes, then slowing 
dramatically to the original tempo. Her tempo 
changes come naturally when the mood of the 
music changes, so they do not have the 
disturbing effect of the practice referred to 
above. 

One does not often find Miss Haebler 
playing Chopin. She is known primarily for her 
Mozart interpretations, and playing of 
Viennese composers, particularly Schubert. I 
thought her waltzes had a tinge of the Viennese 
style about them, but this is not in the least 
objectionable. In summary, I should say her 
playing is in faultless taste, and her 
musicianship exemplary. I think this is a 
performance of the Chopin Waltzes I could live 
with quite happily. The recording is of excellent 
quality, and the piano tone has been extremely 
well captured. (H.A.T.) 

★ ★ ★ 

THE MEPHISTO WALTZ and other 
“Satanic” Music of Franz Liszt, played by 
John Ogden, piano. His Master’s Voice 
(EMI) stereo OASD 7564. 

Not all the music in this collection has 
demonaic associations, but they are certainly 
all devilishly difficult to play. The Mephisto 
Waltzes Nos 1 and 3 are certainly satanic in 
character, and “Czardas Macabre** has 
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undertones of evil. Although it begins quietly 
and introspectively, this piece gains momentum 
as it proceeds and builds up to a ferocious 
climax. The remaining items are not “satanic” 
in concept, so presumably it is their demonaic 
difficulties which justify their inclusion. They 
are: Funerailles — Transcendental Study after 
Paganini — En Reve (Nocturne) — Funeral 
Prelude and March. 

Typical Liszt piano music for the most part, 
with periods of reflective calm and expressive 
melodies, alternated with brilliant passages 
requiring a superlative technique. John Ogden 
is quite capable of presenting both aspects, 
which he does with impressive ease. The piano 
he used for this recital is not identified, which is 
a pity, as some people like to know these 
things. It is certainly a fine instrument, with 
reverberant bass and bright, clear treble. Its 
qualities are fully utilised in this music, and 
have been well captured by the recording 
engineer. (H.A.T.) 

★ ★ ★ 

HITS OF THE CLASSICS. The Stereo 
Action Orchestra, directed by Cyril 
Omadel. RAC Camden stereo OCS-7133. 

If you were a record buyer in the early 
1960s, you may remember when RCA 
released a number of discs featuring “Stereo 
Action". This used the stereo spread to move 
instruments around, sliding them from side to 
side, or making them pop up in different places 
in quick succession. After a brief burst of 
publicity, RCA dropped the idea. I have no 
idea how this present disc relates to the earlier 
releases, but presumably it is a reissue. If so, I 
imagine that some of the more extreme features 
of the system have been removed in a new 
remastering. In this disc, the melody is moved 
around with considerable freedom, being 
thrown from one instrument to another, 
sometimes in mid-phrase, an effect which I 
personally find disconcerting, but the 
instruments themselves stay firmly in one place. 

Whether you like your classical tunes 
treated this way you will have to decide for 
yourself. The selection comprises excerpts 
from the following: Scheherazade (Rimsky- 
Korsakov) — Air on a G String (Bach) — 
Symphony No 5 (Dvorak) — Sonata in C 
(Mozart) — Violin Concerto (Brahms) — 
Piano Concerto (Grieg) — Symphony No 5 
(Tchaikovsky) — Romeo and Juliet 
(Tchaikovsky) — Piano Concerto (Schumann) 
— Symphony No 6 (Tchaikovsky). The 
orchestra handles the material with competent 
professionalism, and the record sound is 
entirely satisfactory. (H.A.T) 

★ ★ ★ 

THE ROMANTIC MAGIC of Eric Jupp and 
his Music, featuring Don Burrows. Stereo, 
Columbia SCXO-7994. 

MAKING IT HAPPEN. Eric Jupp and his 
Music. Stereo, Columbia SCXO-7927. 

Due in large measure to exposure in the 
ABC television series “The Magic Of Music”, 
Eric Jupp and the highly talented members of 
his orchestra are very much a part of the 
Australian musical scene. 

Between them, these two albums should 
cater for a wide range of musical tastes. 

“Romantic Magic” will commend itself to 
those who like established favourites, sweet 
music and the texture of massed strings. This is 
Eric Jupp in the mantle of traditional 
Mantovani, or maybe “Living Strings”: 
Beautiful Dreamer — I’m Old Fashioned — 
The Touch Of Your Lips — La Paloma — 
Lily Of Laguna — Poor Butterfly — Song Of 
Italy — Autumn Leaves — Misty — 
Limelight Theme — Violinda — The Night Is 
Young — La Golondrina — Dreamer’s 
Lullaby. 


JOIN THE TAPE 
REVOLUTION 
'TOK-SO'B HERE! 

(♦SUPER DYNAMIC) 


Professional quality recording tape praised the world over. 

Tape recorders are . . . "dramatically Improved" 
says Consumer Guide, U.S.A. 

"Significantly different performance from other tapes that 
we have tested" says Electronics Today, Sydney. 

THE TDK STORY In 1932, TDK's founders invented a new class of 
materials, ferrites, that became the basis of the entire magnetic record¬ 
ing Industry. Today TDK is an International Company with more 
than 5,000 employees in Japan, U.S.A., West Germany and Taiwan, 
maintaining TDK's leadership in audio, video and computor grade tapes. 

'SD' SUPER DYNAMIC CASSETTE TAPE The tape that turned 
the Cassette into a High Fidelity Medium. 

Gamma Ferric Oxide, an exclusive TDK high resolution, high 
efficiency magnetic formulation, has made it possible to achieve 
fidelity in the cassette medium that could previously be obtained 
only with reel to reel decks. 

The surface of SD tapes is almost mirror smooth, which combined 
with special binders and lubricants has all but elliminated head wear. 
The tape offers the following features: 

Frequency response from 20—30,000 HZ • Increased output level 
• Minimum distortion • Expanded dynamic range • Lowest noise, 
best signal-to-noise ratio • High reliability jam proof cassette 
construction • Polyester Base. 


'SD' SUPER DYNAMIC REEL TAPE Engineered for the next 
generation of tape recorders, TDK Super Dynamic tape on open 
reels is capable of dramatically improving the performance of old 
recorders of modest quality. With reasonably good home equipment, 
it can produce professional, studio quality results 20—30,000 HZ. 



(left) Ordinary magnetic particles, magni¬ 
fied (right) SD—tape microfine particles 
of Gamma Ferric Oxide exclusive to 
TDK, also magnified. 


Size available: 

7" 1200' & 1800' 
10" NAB 3600' 
C60, C90, Cl 20, 
Cl 80. 


OTHER TDK TAPES AVAILABLE 

DIGI — Pack Computor Cassettes • Endless tape cassettes (3 mins, 
6 mins, 30 sec. and 90 sec.) • Video and Computor tapes • Bulk 
packs. All tapes are Polyester based. 

SOLE AUSTRALIAN AGENTS 

CONVOY IMPORTS, 1 Maclean St., Woolloomooloo, Sydney, 2011. 
Phone 357-2444. 


Please send me further information on "TDK—SD" 

Super Dynamic tape. 

| Name.| 

■ Occupation. m 

Address.■ 

I. I 

.Postcode . 
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CAPACITOR DISCHARGE 
IGNITION KIT 

$21.50 



Based on August 1970 "E.A." design. Complete in every 
detail, inc. S.T.C. Diecast Box. Transformer has secondary 
winding pre-wound at no extra cost. Suits 12V systems, 
positive or negative earth. 


POWER SPEAKERS 



ROLA 12U50: 12" round type, rated at 50W. RMS; suitable 
for Bass Guitars, P.A. work etc. 8 or 15 ohm. $38.00 + $2.00 
post. 

ROLA 12UX50: 12" Twin-Cone, rated at 50W. RMS. Ideal for 
Playmaster 128, or 132. 8 or 15 ohm. $38.00 + $2.00 post. 


BRISBANE 


A note to clients In the Brisbane area: We now 
hove a full branch situated at 2 / 673 Ann Street, 
Fortitude Valley. A full rango of parts and services 
are available. 

PHONE: 52 8391. 


TRANSISTOR TESTER KIT 


$14.50 

Post 75c. 


This unit featured in Aug. 71' -E.A. Ideal for hob¬ 
byist serviceman: Kit complete including battery. Tests 
FETS, Bi Polar transistors & diodes. 



ALL-WAVE 2 KIT 



$34.50 

Post $1.00 


A gift suggestion. Based on the April 70' design. Excellent 
performer. Freq. coverage 550KHz-30MHz. Slow motion dial. 
Employs 1C. Simple to construct. 


PLAYMASTER 128 


$89.95 

Post $2.00 


As featured in "E.A." Jan. 70. A high performance Stereo 
Amp. 60W. RMS per channel. Complete kit now available for 



STEREO HEADPHONES 



$5.90 

Post 50 C 


8 ohm, wide range, 

20HZ-18 KHz. Good quality. 
A gift suggestion for dad. 


10 + 10 STEREO AMP KIT 



FACILITIES: 

• Push-button switching facilities for 3 inputs 

(Mag. Aux. Cer.). 

Mono-Stereo switch and mains switch. 

• Tape-out facilities. 

• Fully regulated power supply. 

• Magnetic pre-amps facilities. 

• Stereo headphone jack. 

• Complete electronics on the one P.C. board. 

• Australian made—using standard parts. 

• Bass and treble facilities. 

SPECIFICATIONS: 

Power: 10W RMS per channet into 8 ohm 
speakers. 

Distortion: Better than 0.8% at full output. 
Freq. Response: Plus or minus 3dB 45Hz-20KHz. 
Bass Response: At 30Hz Boost 15dB, Cut 19dB. 
Treble Response: At 10 KHz Boost 12dB, Cut 13dB 


POWER AMPLIFIER: 

Based on the Mullard 10 plus 10. A well proven 
circuit indeed. 

REGULATED POWER SUPPLY: 

Once again based on the Mullard Circuit. 

CABINET: 

Beautifully finished in black spatter. Front panel 
extruded aluminium with aluminium knobs. 
Size: 15in x lOin x 3V,»in. 


Kit-Form, $61.50. Wired and Tested, $72.00 
Kit-Form with Mag. Pre-Amp., $64.00. Wired and Tested, $74.50. 
Freight: Registered Parcel Post — add $2.00 


PLAYMASTER 132 
KIT SET 



POWER: 40W R.M.S. per channel. Complete 
with tuner and professional specifications. See 
June-July, 1971, E.A. for more details. All parts 
new and guaranteed. 


No substitutes. This is a unit to be proud of. 
Complete kit. 

KIT FORM: $146.00 
WIRFD & TESTED 


- $2.00 Post 
$186.00 $2.00 Post. 


PLAYMASTER 132 PARTS 


Complete Chassis Set 

$ 9.00 

Single Slide Pots 

$ 1.75 * 

Complete Cabinet Kit 

$ 15.00 

Dual Slide Pots 

$ 3.50 * 

Front Panel 

$ 4.50 

Slide Pot Knobs 

25 C 4 - 

Transformer PF 3259 (Post 75c.) 

$ 10.30 

A15A Diode 

75 C * 

71 Sa4a P.C. Board 

$ 1.20 

BD139 

$ 2.60 * 

71 / Sa4b P.C. Board 

$ 1.20 

BD139 / 140 

$ 5.20 * 

71 / Sa4c P.C. Board 

$ 3.20 

2N3055 

$ 2.00 * 

Tuner Section Complete 

$ 23.50 

BFY50 

$ 1.10 * 

MSP7200 / 063 Switch 

$ 4.95 

BRY39 

$ 1.70 * 

MSP 7200/ 064 Switch 

$ 4.95 

BZY88 / C8V2 

55 C J 


RESISTOR PACK 

Pack 56: Contains 3 resistors of 57 values bet¬ 
ween 100 ohms and IM totalling 171. All 5 p.c. 
types, 1 / 4W $4.75; 1 / 2W $4.84. 


C.O.D. To use this service add 65c. 

ORDER FORMS: Sent free with each order. 

DESPATCH: All orders are received at 9 a.m. at 
the P.O. and despatched to meet the 1 p.m. 
clearance the same day. This gives you a 4- 
hour service. 

POSTAGE: Add 20c packpost fee to all orders 
unless stated otherwise. 


POTENTIOMETERS 

Noble brand, low noise, 2in. shaft, guaranteed 
top quality. Single Types: Values from 500 ohms 
to 5M. Log or Lin., 40c each. Switch Types. 75c 
each. 

Dual Gang Types: $1.45 each. 


nply ( 
ched 


order will be despatched C.O.D. within the 
hour. 

QUALITY: All our parts are new and fully 
guaranteed. No surplus or rejects. 

CATALOGUE: We will send our FREE 
catalogue upon receipt of your 9x4 envelope 
with 12c stamp, or with your order. Illustrated. 


KITSETS AUST. PTY. LTD. 

Mail Order Dept: Box 176, P.O. Dee Why, 2099 N.S.W. 

Sydney Sales Dept.: Suite 2, 21 Oaks Ave., Dee Why. Phone: 982 5571. 
(50 yds. from Dee Why P.O.) 

Brisbane Sales Dept.: Upstairs, 673 Ann St., Fortitude Valley, 4006, Qld. 
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A FEAST OF SCARLATTI . . . 

three discs of harpsichord sonatas from Wortd Record Club 


DOMENICO SCARLATTI — SONATAS 
FOR HARPSICHORD. Wanda 
Landowska. World Record Club, 
Retrospect Series, mono. Volume 1 
WRC-3132. Volume 2, WRC-3133. 

A special vote of thanks is due to World 
Record Club for re-issuing these discs, 
previously available in the EMI “Great 
Recordings of the Century" series, but 
deleted about two years ago. Since this is 
presumably the only issue now available of 
this valuable collection, those who have not 
previously acquired them should not miss 
this opportunity to do so now at the club 
price. 

The two discs contain the series of 
recordings Madame Landowska made in 
1935 (Disc 1) and 1940 (Disc 2). The 
remastering has been most expertly done, 
so that surface noise is virtually non¬ 
existent. Presumably the original metal 
masters survived the war and were 
available when EMI made their “Great 
Recordings" set. 

Naturally, the sound cannot compare 
with that of present day discs, but it is 
surprisingly good, and is certainly far better 
than we should expect from such old 
recordings. Incidentally, there is a 
noticeable improvement in quality between 
the 1935 series and the later set. 

Those familiar with the wonderful art of 
Wanda Landowska will surely want these 
discs if they do not already have them; 
while for those whose interest in the 
harpsichord is still at the curiosity stage, I 
can conceive of no finer introduction to the 
instrument than these two discs by 
Landowska, nor more intriguing music than 
the sonatas of Domenico Scarlatti. 

Scarlatti wrote 555 keyboard sonatas, so 
the 40 included in this selection are little 
more than a sample, and I am sure that 
many of those who listen to these will have 
their appetites whetted for more. Wanda 
Landowska selected for her recordings 
those which she found the most beautiful, 
and who could be a better judge. Beauty 
there is in plenty in this delightful music, 


but more besides. There is the exictement 
of the Spanish scene, with its suggestion of 
strumming guitars, thudding drums, 
swirling dances to the accompaniment of 
clapping hands, stamping feet and clacking 
castanets — all of which I find completely 
fascinating. 

I feel it is not necessary to dwell on the 
performance. Landowska was recognised 
as the world’s expert not only on the 
hapsichord, but on the keyboard sonatas of 
Scarlatti. The two discs are sheer delight 
from start to finish, and on the very day I 
received them, I played them both through, 
and followed with the modern disc of 
Scarlatti sonatas reviewed below — some 
three hours listening, but without the 
slightest trace of boredom. (H.A.T.) 

DOMENICO SCARLATTI — 16 SONATAS 
FOR HARPSICHORD. Luciano Sgrizzi. 
Record Society (World Record Club) 
stereo S/6270. 

The release by World Record Club of this 
modern recital of Scarlatti sonatas in its 
Record Society program in the same month 
as the Landowska discs was probably co¬ 
incidental, but it provides an interesting 
contrast. The sound quality is of course 
much superior, a little overbright perhaps, 
but absolutely clean. There is very little 
opportunity for direct contrast, since Signor 
Sgrizzi plays only one of the sonatas 
included in the Landowska discs. 

He is possessed of a fluid technique, and 
one is not surprised to find that his choice 
of sonatas is heavily slanted to those which 
allow this facility to be demonstrated. His 
playing does not have the rhythmic 
subtleties of Landowska's, and his choice 
of registrations is not so adventurous. 

These comments should not be regarded 
as strictures. The recital is entirely 
enjoyable, and it is perhaps unfortunate 
that the release of this disc coincided with 
that of the Landowska discs, as these 
somewhat invidious comparisons would not 
be necessary. If your wallet will stretch to 
it, you will probably want both sets. (H.A.T.) 


iiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiniiiitiiiiiiiiiiiiiiitiiiiitiiitiiiiiiiimiitiMitiiimiiitiiiuuMitmiiiiiiutiiiiiniiiiiitiiimiiiiitiiiiiiiiiiiiiiiiiiuiiititutBttmiiuMiiiiiiimiiiiiiiMii 


The other album “Making It Happen” opens 
with a subdued, melody-rich “Theme From 
Exodus”. Pretty soon, however, things do start 
to happen and the music flows in a variety of 
moods and styles. John Rippin’s jacket notes 
give a little of the background of what and who. 

The titles in this case are: Theme From 
Exodus — Puppet On A String — The Other 
Man’s Grass — Kaffir Song — When I’m 64 
— Lara’s Theme — Live For Life — Spinning 
Wheel — Help Yourself — A Time For Us — 
Hava Nagila. 

Recorded and produced from the facilities of 
EMI Australia, both albums are technically 
first rate. If you like your music sweet and 
restful, choose “Romantic Magic”. If you 
prefer variety, then go for “Making It 
Happen”. (W.N.W.) 

* ¥ * 

LADY D’ARBANVILLE. Raymond Lefevre 
and his Orchestra. Riviera (Festival) stereo 
SRVL-934158. 

Raymond Lefevre’s orchestra is one of 
several European orchestras which have 
become very popular in recent years. They 
specialise in interesting arrangements of “pop” 
tunes and are often featured on the hit parade 
themselves. “Lady D’Arbanville”, the 13th 
album by Raymond Lefevre, continues in 


much the same style which has made him 
popular in the past. 

However, this disc is a disappointment to the 
reviewer. Apart from the title tune and others 
such as “Modinha” and “Look What They 
Done To My Song, Ma” the arrangements are 
unimaginative and definitely not up to the 
standard set by past albums. If you are a 
Raymond Lefevre fan you would be well 
advised not to buy on the strength of previous 
albums but to have a listen to a few tracks. 

In other respects, the disc is good. The 
recording quality and stereo spread is right up 
to standard and record surface noise is 
minimal. The rest of the 12 titles featured, are 
as follows: Wig Warn — Deux Amis Pour Un 
Amour — El Condor Pasa — L-Aigle Noir 
Dedie A Laurence — Adagio (Beethoven’s 
Pathetique Sonata) — Largo (Handel) — 
Gloria — Comme J’ai Toujours Envie d’Aimer 
— Donne Ton Coeur, Donne Ta Vie. (L.D.S.) 

¥ ¥ ¥ 

BIG BAND BLUES AND BRASS. The 
Johannes Fehring Big Band. Vogue stereo 
SVL-145 6. Released through Festival 
Records Pty Ltd. Two-disc set. 

Recorded in Germany, the only country 
which seems to have big bands these days, this 
two-disc set brings together 24 very well- 
known jazz hits. We cannot list all of the titles 


UNITED TRADE SALES 

PTY. LTD. 

TRANSISTOR V.H.F. CONVERTER. 

Tunable 108-136 Mhz Aircraft Band IF 
600Kc to LOOOKc. No connecting wires 
needed. 9V battery, self-contained, just 
place alongside broadcast radio. Price 
only $14.85 plus 45c postage. 

DENSHI CONSTRUCTION KITS, ho 
soldering required. There are 16 
Projects, including Transistor Radio, 
Morse Code Oscillator, Continuity 
Tester, Signal Injector, Transistor 
Wireless Microphone, Transistor Reflex 
Radio and numerous others. These kits 
are priced at only $11.50. P / P 80c. 
ELECO ELECTRONIC KIT No. 9. 20 
Projects, no soldering or tools required. 
This kit includes a Solar Cell. Projects 
include Transistor Radio, Transformer 
coupled with 2 Transistor Radio, 
Shortwave Radio, 2 Transistor In¬ 
tercom, 2 Transistor Audio AMP, Signal 
Tracer, Wireless Microphone, Audio 
Oscillator, Microphone, included in kit. 
SPECIAL PRICE only $16.50. P/P 
$ 1 . 00 . 

POWER TRANSFORMERS — BRAND 
NEW, Primary 230 Volt AC. Sec.: 26-0-26 
volts 280 mA. Sec No. 2 90 volts. Size 2W' 
x 2" x W. Only $1.50 ea. P / P 50c. 
SPECIAL — CURLY CORDS, 25c ea. 
P/ P 15C. 

MULTIMETERS — 

Sensitivity Sensitivity 

DC AC Price 

C-1000 1,000 O/v 1,000 o/v M.75 

CT500/ P 20,000 o/v 10,000 O/v $17.75 

AS 100D/ P 100,000 0 /v 10,000 O/v $34.50 

Add 60c for pack / post 
POWER SUPPLIES, 35 volt, 5 amp, C 
Core Transformer and Filter Choke 5- 
10,000 uF 50 volt electrolytics Transistor 
Regulator voltage adjustable. Size 21" x 
7V 2 " x 7V2". Weight approx. 25 lbs. Price 
$35.00. Freight forward. 

POWER SUPPLIES, 12 volt, 5 amp, 
same specifications as 35 volt model. 
Weight approx. 18 lbs. Price $25.00. 
Freight forward. 

SPECIAL: ERIE 1 watt 5 per cent High 
Stab. Resistors and 2 watt 1 per cent and 
2 per cent Mixed 1 and 2 watt, $1.50 per 
100. P / P 40c. 

3,000 TYPE RELAYS. No specific coil 
resistance supplied. 50 cents ea. P/P 
30c. 

PIANO KEY SWITCHES. 6 keys, 4 
sections with 6 changeovers. $1.00 ea. 
P / P 40c. 

SILICON DIODES, 100 volt PIV — 145 
amps. $4.50 each. P / p 40c. 

POLYESTER CAPACITORS — .33 uF, 
400 Volts. 10c ea. P / P 6c. 

LEO COMPUTER BOARDS. Average 10 
transistors. Diodes capacitors and 
resistors. Transistor leads 1 inch long, 
all other components with long leads 
only $3.50 each. P / p 30c. 

TRANSFORMERS. 230V PRIMARY, 
tapped. Secondary 22V-15V — 13.5V at 
4.4A. Voltages varied by primary taps. 
Special at $4 each. P / P 60c. 

All prices subject to alteration without 
notice. All Items PLUS POSTAGE. 

280 LONSDALE STREET 
(Opposite Myersj 
Melbourne, Phone 663 3815 
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PlAfNG 
SUCCESS, 


1. INVEST IN THE BEST 
TURNTABLE 
AVAILABLE. THORENS 

Choose from the Model TD-125 or the 
TD-150 Mk. II. Then you can share the 
opinions of leading overseas reviewers: 
"the best three-speed manual we’ve 
ever tested” — (“High Fidelity”), “wow 
and flutter were as low as we’ve ever 
measured” — (“Stereo Review”), “a 
favourite contender in the best 
turntable category” — (“Audio”), “it 
would be hard to imagine a unit that 
performs better" — (“Electronics 
World”). 

Examine Thorens specifications closely 
and critically. The new Model TD-125 
features: • Transistor governed 16- 
pole synchronous motor • -2% 
speed control on all speeds • Belt 
drive • 7Vi lb. 12" turntable • Wow 
and flutter ±0.08% • Rumble —68dB. 

• Fine Swiss craftsmanship. 

The lower priced Thorens TD-150 
Mk. II offers: • 16-pole synchronous 
motor • Belt drive • 7 lb. 12" diameter 
turntable • Two speeds — 33V& and 
45 rpm • Wow and flutter ±0.09% 

• Rumble —65 dB. 

When you’ve purchased your Thorens 
turntable . .. 


2. ADD AN ORTOFON 
M15STEREO 
CARTRIDGE. 

After many years research, Ortofon 
have designed a new stereo cartridge 
which maintains the proud traditions 
of the Ortofon name. Featuring new 
principles, the high performance 
standards which have made Ortofon 
world famous have been preserved in 
the new Series M15 and MF15. Over 
80% of professional users such as the 
radio and television stations (and 
recording studios) specify Ortofon 
equipment. 

BASIC SPECIFICATIONS: 

Weight of cartridge: 5 grams. 
Frequency response: 20 Hz. to 10 kHz. 

± 1 dB. 

20 Hz. to 20 kHz. 
± 2 dB. 

Recommended load: 47 k ohms. 
Channel separation at 1 kHz. Greater 
than 30 dB. 

Having equipped yourself with a fine 
player and cartridge . . . 


3, KEEP YOUR RECORDS 
CLEAN WITH 
WATTS EQUIPMENT. 

Airborne dust and dirt are the greatest 
enemies of your records and cause 
untold amounts of noisy interference. 

We recommend: 

THE WATTS “DUST BUG” . . . which 
cleans the record, removing dust and 
static charges as the record plays. 
Surface noise is reduced considerably. 
THE WATTS “DISC PREENER” ... 
designed expressly for records which 
have not had previous anti-static 
treatment. The “Disc Preener” keeps 
new records like new. 

THE WATTS “MANUAL PARASTAT”, 
Model Mk. 11 A. ... is a dual purpose 
record cleaner designed to maintain 
new records as new and to restore 
fidelity to older discs. 

Ask for a copy of the Watts Guide to 
Record Cleanliness when you visit your 
record store. 

*lt's easy to follow the Three Steps to 
Success. Call at your nearest franchised 
Simon Gray dealer’s showroom. He’ll 
be delighted to tell you all about 
Thorens turntables, Ortofon stereo 
cartridges and Watts record cleaning 
equipment! 


Australian National Distributors: 



Smmo, 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel.'*63 8101*. Telex 31904; Sydney 
Office: 53 Victoria Ave., Chatswood, N S W. Tel. 40 4522*; Canberra Office: 25 
Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526; Adelaide Office: 301 South Terrace, Adel¬ 
aide, S.A. 5000. Tel. 23 6219. INTERSTATE REPRESENTATIVES: N.T.: Pfitzner’s Music 
House, Smith St., Darwin. Tel. 3801; Q’land: Sydney G. Hughes, 154-158 Arthur St 
New Farm, Brisbane. Tel. 58 1422; Tas.: K. W. McCulloch Pty. Ltd., 57 George St 
Launceston. Tel. 2 5322; W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth. 
Tel. 21 7861. 


Simon Gray Pty. Ltd., 

28 Elizabeth Street, 

Melbourne 3000. 

Please send me all the facts about: (a) Thorens 
turntables; (b) Ortofon cartridges; (c) Watts 
record cleaning equipment . . . and the name of 
my nearest franchised Simon Gray dealer. 


NAME. 

ADDRESS 

POSTCODE 
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but here are some of the most 
popular: Jumpin' At The Woodside — A 
String Of Pearls — Man With The Golden 
Arm — Apple Honey — Blues In The Night 
— Cry in' The Blues — Little Brown Jug — 
Limehouse Blues — Basin Street Blues — 
When My Baby Walks Down The Street. 

The style of playing is very much the same 
as the big bands of the thirties and forties, 
except that a Hammond organ swings right 
along with the rest of the instruments. The 
recording quality is superb and the stereo 
spread is fine. If you have been looking for a 
collection of jazz hits by one of the old bands 
but did not fancy the limited quality of re¬ 
issued discs, then this could be the one for you. 
The price is good news too, only $7.95 for the 
two-disc set. (L.D.S.) 

★ ★ ★ 

FIEDLER AND HIS FRIENDS. Chet 
Atkins, guitar; Duke Ellington, piano; A1 
Hirt, trumpet; Peter Nero, piano; the 
Boston Pops Orchestra, conducted by 
Arthur Fiedler. RCA Red Seal stereo LSC- 
3199. 

RCA has extracted 12 tracks from previous 
releases in which Arthur Fiedler and the 
Boston Pops Orchestra were featured with 
guest soloists to make up this pleasingly varied 
program. When these soloists are such 
outstanding performers as A1 Hirt, Duke 
Ellington, Chet Atkins and Peter Nero, it is 
probably unnecessary to dwell on their 
abilities. Here is what they play: A1 Hirt; 
Java — La Virgen de la Macarena — Bugler's 
Holiday. Duke Ellington; Satin Doll — 
Caravan — Mood Indigo. Chet Atkins; 
Deliah — Scarborough Fair/Canticle — 
Orange Blossom Special. Peter Nero; The Man 
I Love — Embraceable You — Love Is Here 
To Stay. 

Superb performances of their type, every 
one. individual reaction to the varying styles of 
the performances will probably mean that 
some tracks will be enjoyed more than others, 
but this is usually the case with LP discs, 
even when only a single artist is featured. As 
pure entertainment discs of this type are hard 
to beat. The sound quality and stereo spread 
are satisfactory all through. (H.A.T.) 

★ ★ ★ 

IN A LONDON PUB. Fritz Schultz Reichel, 
Piano, and his Orchestra. Compatible 

stereo, Polydor 184-204. 

This review is running well behind time but 
better late than never — particularly for those 
with nostalgic memories of the “White Cliffs of 
Dover”, of British wartime community 

concerts and singalong sessions at Blackpool 

with Reginald Dixon. Oh yes, and Winifred 
Atwell. 

Despite an unlikely name for the role, Fritz 
Schultz-Reichel seems to gather all this 
nostalgia together with his honky-tonk piano 
and his orchestra of yesteryear “In a London 
Pub”. 

The medley of 26 numbers includes 
community favourites like “White Cliffs”, 
“Tipperary", “Pack Up Your Troubles”, 

“Berkeley Square", “Underneath The Arches", 
and “My Old Man’s A Dustman”. For those 
who hail from north of the border, there's a 
touch of “Glasgow" and “Loch Lomond". 
And, predictably, there's “Irish Eyes” and 
“Danny Boy”. 

As old as striped blazers — maybe — but a 
happy sound and a very clean sound 
technically. (W.N.W.) 

•★ ★ ★ 

PARTY ORGAN. Barry Hall. Stereo, RCA 
Camden, Special Series. OCMS-176 

After 20 years on radio 5DN Adelaide with 
his request program “Choose Your Own”, 
Barry Hall must have the strongest possible 
claim to an understanding of what an 
important audience segment most enjoys. 


On this, his fifth LP, he strings together 20 
or more evergreens reminiscent of the one-time 
community singing programs: Songs like “The 
Old Bull And Bush", “K-K-K-Katy”, “A 
Tavern In The Town”, “Home On The 
Range”, and “Waltzing Matilda”. 

The appeal will be mainly on these grounds 
rather than to organ enthusiasts who tend to 
collect albums for the sake of the instrument, 
and who are most acutely aware of voicing and 
technique. In point of fact, the instrument used 
is a Conn Minuet 543, fitted with external 
Leslie and Pipe loudspeakers. (W.N.W.) 

★ ★ ★ 

CLIMB EVERY MOUNTAIN. . Judith 

Durham. Stereo, A&M (Festival) SAML- 

934108. 

In a solo role and backed by an unnamed 
rhythm orchestra, Judith Durham sings a 
dozen songs which, for the most part, contain 
a message or a moral. The pattern is set by 
“Do You Believe?” and rounded off by “Climb 
Every Mountain”. In between are: 
There He Is — Kaleidoscope — Mama 
. Packed A Picnic Tea — Your Heart Is Free 
— I’m Old Fashioned — What Could Be A 
Better Way? — Skyline Pigeon — The Ones 
Who Really Care — It doesn't Cost Very 
Much — Ferris Wheel. 

Overall, the style may be a bit far out for the 
oldies and a bit to restrained for the rock set 
but a lot of people in between could enjoy what 
Judith Durham has to offer here. Well worth a 
hearing if you’re at all partial to the artist. 
(W.N.W.) ^ ^ ^ 

WINIFRED ATWELL. Winifred Atwell, 

piano, with supporting artists. RCA 

Camden stereo OSMS-174. 

Winifred Atwell deserts her honky-tonk 
style of piano in this recording for a concert 
grand. With rhythm section consisting of 
Darcy Wright, bass, Ed Gaston, bass, and 
Noel Gilmour, drums, and assisted by Willie 
Paine, guitar, she plays the following 
evergreens: As Long As He Needs Me — 
Misty — Go Away, Little Girl — Portrait Of 
My Love — I Only Have Eyes For You — 
Birth Of The Blues — Exodus — Theme 
From “Mondo Cane” — I Believe — What 
Kind Of Fool Am I — Smile — Cuando 
Caliente el Sol. Frankly, I cannot regard Miss 
Atwell as having more than average ability, 
and I cannot see what all the fuss is about, but 
if you are an Atwell fan, you probably do see 
what the fuss is about, and will react 
accordingly. Certainly you will appreciate the 
$2.25 price tag on this recording, and the good 
modern sound. (H.A.T.) 

★ ★ ★ 

I DON’T KNOW HOW TO LOVE HER. 
Jerry Vale. Arranged and conducted by AI 
Capps. Stereo, CBS SBP-233991. 

Honest . . . talented . . . warmly masculine . . 
no gimmicks: So runs the jacket note on Jerry 
Vale, and who would seriously want to quarrel 
with such observations? Certainly not the 
members of my family group who are always 
ready to take a permanent loan of any Jerry 
Vale album that comes my way. 

Well, it's the same Jerrv Vale who sings: 
Which Way You Goin' Girl? — My Woman 
My Wife — Help Me Make It Through The 
Night — Rainy Days And Monday — For 
The Good Times — It’s Impossible — Where 
Do I Begin? — Moonlight — If — For All We 
Know — I Don’t Know How To Love Her. 

It's a pretty romantic collection of songs, 
perhaps enough to irritate anyone who's been 
crossed in love. But it also happens to be 
listenable and well recorded. (W.N.W.) 

★ ★ ★ 

THE VERY BEST OF JAMES LAST. 
Polydor (Phonogram Recordings Pty Ltd) 
stereo 2371 054. 

Whether or not the tracks featured on this 
disc are the very best of James Last's many 


"INNERBOND” 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

A new resilient Bonded Wadding made 
from ultra fine Cellulose Acetate 
Fibres that gives high efficiency for 
sound absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because all the 
fibres are bonded "I NN ERBOND" will 
hang as a "curtain" and will not 
fracture or break down due to 
vibration. 

"INNERBOND" is odourless, highly 
resistant to attack by bacteria or 
fungus and is vermin repellant; 
"INNERBOND" at 16oz sq. yd. has a 
normal thickness of 1" and at this 
density is recommended as a packing 
in speaker enclosures for sound ab¬ 
sorption. 

STOCKISTS: 

SYDNEY: Arrow Electronics Pty. Ltd. 342 Kent 
St.; Instrol HI-FI Pty. Ltd., 91a York St.; 
Convoy International Pty. Ltd., 449 Kent St.; 
Encel Electronics Pty. Ltd., 257 Clarence St.; 
Kent HI-FI 432 Kent St.; Mastersound Sales 
Pty. Ltd., 400 Kent St.; Radio Despatch Ser¬ 
vice, 869 George St.; Peter Shalley Electronics 
Pty. Ltd., 127 York St.; Stereo Music Systems, 
193 Clarence St.; Circuit Components (A/ sia) 
Pty. Ltd., 460 Bexley Rd., BEXLEY; Classic 
Radio, 245 Parramatta Rd., HABERFIELD; 
Dyna Stereo Pty. Ltd., 331 Prince's H'way, ST. 
PETERS: Albert Wright Radio Service, 795 
New Canterbury Road, HURLSTONE PARK: 
H. B. Radio Products, 103-105 Catherine St., 
LEICHHARDT; Semicon Electronics, 172 
Carlingford Rd., EPPING. 

CANBERRA: Kitchen and Hi-Fi Specialists, Cnr. 
Giles and Kennedy Sts., Kingston. 

NEWCASTLE: Martin de Launay Pty. Ltd., King 
and Darby Streets; Dynamic Sound, 587 
Hunter Street. 

WOLLONGONG: Dapto TV Service, 156 Prince's 
Hwy., Dapto. 

MELBOURNE: J. H. Magrath and Co. Pty. Ltd., 
208 Little Lonsdale Street. 

BRISBANE: Chandlers Pty. Ltd., cnr. Albert and 
Charlotte Streets; Brisbane Agencies, 78 
Wickham Street, Fortitude Valley, Stereo 
Supplies, 100 Turbot St. 

IPSWICH: Robert N. Smallwood, 205 Brisbane 
Road, Booval. 

NORTH QUEENSLAND: Alvin Communications 
and Electronics, 38 Pegnall St., Pimilco, 
Townsville. 

ADELAIDE: Duncan Agencies, 57 Woodville 
Road, Woodville; General Accessories, 81 
Flinders Street; Trustcott Electronics, 62-64 
Hindmarsh Square. 

PERTH: Atkins (W.A.) Ltd., 894 Hay Street; 
Carlyle and Co. Pty. Ltd., 1 Milligan Street; 
General Accessories, 46 Milligan Street. 

HOBART: Homecrafts-Tasmania, 199 Collins 
Street. 


If unobtainable 

For 1 sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 — GPO, Sydney 2001. 
Phone: 56 2780. 
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NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, NSW 2048 


PHONE 56 7398 


IR ALARMS 


NEW INTERCOM KIT AS FEATURED 
IN AUGUST E.A. 

Complete Kit parts including two cabinets 
and speakers as illustrated. 4 core cable 
can be supplied at 25c per yard 

$22.50 Post 50c 


240V AC operation 

$ 12.00 

Post & Packing $1.25 extra 
Buzzer $1.25 extra 


240V AC operation 

$16.00 

Post & Packing $1.50 extra 
Buzzer $1.25 extra 


NEW RANGE OF RESISTORS, 
CONDENSERS & POTENTIOMETERS 

The resistors are mainly IRC and Morganite and are in a wide 
range of values from 100 ohms to 3 meg. in Vfe, 1 and 2 watt and 
include wire wound. LIST PRICE $9.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 35c extra. 


The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8uF. LIST PRICE $11.00 per 100. OUR PRICE $2.00 per 
100. Post and packing 65c. 


The pots are all current types and include switch pots, and 
dual concentric, tandem, tab pots, etc. LIST PRICE $12.00 per 
dozen. OUR PRICE $2.50 per dozen. Post and package 60c 
extra. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KHz to 
390MHz. Provision for crystal. 

$49.50 

Post N.S.W., 75c; Interstate, $1.25 


NEW IMPORTED STEREO 
TURNTABLE AND PICK-UP 

3 speed turntable with ceramic 
stereo pickup counter-balanced 
tubular arm, $7.90. Base in teak 
or walnut, $5.50 extra. De luxe 
base $8.50 Post 50c or $1.00 with 
base. 

Turntable and motor separate ..$4.50' 
Pickup arm and cartridge .$3.50 


A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD 

Using 2 transistors per channel, as featured in “Electronics 
Australia” (Sept. 1971). Complete kit includes transistors, PC 
board, resistors, capacitors. ■ ,j ijT lfl " , l " 1 l 

Circuit and full details supplied. / 4j| 

Kit (not incl. box) $7.90 

240V Power Supply $4.50 SH uv ' j» T 

Metal box $2.00 extra. 1 flhl 

State if required for pickup or tape i -> Sjly 


BROADCAST TUNER KIT 


NEW SILICON ALL TRANSISTOR 
PA AMPLIFIER 25 WATT RMS 


$78.00 

(FREIGHT EXTRA) 

THESE AMPLIFIERS ARE SUITABLE FOR IN¬ 
STALLATION IN CLUBS, SCHOOLS, RESTAURANTS, 
FACTORIES, ETC., WHEREVER THE AMPLIFICATION 
OF SPEECH OR MUSIC IS REQUIRED. 

SPECIFICATIONS: 

INPUTS. Two microphone and aux inputs with mixing 
facilities and master volume control, aux input switching for 
radio, phono or tape. TONE CONTROLS. Separate bass and 
treble controls. FREQUENCY RESPONSE 20 to 20,000 Hz. 
OUTPUT IMPEDANCE 8 to 15 ohms. The circuit incorporates 
regulated power supply with switching protection for output 
transistors. Circuit uses 23 silicon transistors plus 4 dioaes. 
DIMENSIONS 12V 2 ” x 4 1 / 2 ” x 10” deep. Weight 141bs. 


At last a breakthrough in the cost for high 
quality portable radio transceivers of the 
walkie-talkie hand-held type. We are 
introducing and offering for sale a fully 
PMG approved 

MIDLAND 

1 WATT TRANSCEIVER 

for 27,240KHz operation with switch 
provision for two additional channels, 
tone call signal, background noise 
squelch control, battery voltage in¬ 
dicator, steel case with separate cover, 
good for five miles distance com¬ 
munication under average field con¬ 
ditions, with nenlite cell-batteries for 

ONLY $37.50 PER UNIT, 

FULLY GUARANTEED. 

Postage extra. 


Complete kit of parts including dial mechanism and 
zener diode for this I.C. tuner as featured in Feb. E.A. 


BURGLAR ALARMS 


$22.50 

POST. 75c. 
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people would be prepared to argue. It really 
should be called a James Last sampler since 
the tunes featured are completely unrelated in 
theme and playing style. 

As a sampler the disc is certainly a good 
introduction to the versatility of James Last. 
All the tunes featured are good ones and are 
faultlessly played. As usual, with Polydor the 
quality of recording and pressing is excellent. 

The titles are: Games That Lovers Play — 
The In Crowd — Happy Heart — Aquarius 

— Lara’s Theme — American Patrol — 
That’s Life — March Of The Toreadors — 
Guantanamera — Happy Music — I Left My 
Heart In San Francisco — The Last Waltz. 
(L.D.S.) 

¥ ¥ ¥ 

STEEL GUITAR COUNTRY. Buddy Merrill 
plays steel guitar. GNP Crescendo 
(Festival) stereo SGNPL-934270. 

Most readers who know of Buddy Merrill 
probably associate him with electric guitars but 
this album amply demonstrates that he is also 
very proficient on the steel guitar. He does not 
stick with a country music style as might be 
thought from the album title but plays in a 
variety of styles. The Emmons steel guitar he 
plays is a 20-stringed instrument capable of a 
range of expression not expected from a steel 
guitar. 

He plays 12 tunes: Smokey Mountain 
Breakdown — Honey — Kaw-liga — Love 
Of The Common People — With Pen In Hand 

— Steel Guitar Chimes — Steel Drivin’ Man 

— Rose Garden — Rollin’ Home — 
Snowbird — Liza Jane — Steel Guitar Rag. 
The arrangements of “Honey” and “Rose 
Garden” are particularly interesting and the 
album is worth hearing just for those. 
Recording and pressing quality is good. If you 
are a Buddy Merrill or steel guitar fan, have a 
listen. (L.D.S.) 

Jazz and Rock . . . 

THE WORST OF JEFFERSON 
AIRPLANE. RCA stereo LSP-4459. 

The outstanding San Francisco band chose 
their own tracks for this anthology which goes 
back to their first LP in 1966 before Grace 
Slick joined the group. 

There are two tracks from “Jefferson 
Airplane Takes Off’, four from the 
better LP “Surrealistic Pillow”, two from the 
disappointing “After Bathing at Baxter’s”, 
three from the brilliant “Crown of Creation”, 
one from “Bless Its Little Pointed Head” and 
three from the best LP of all “Volunteers”. 

The technical quality of the discs improved 
continuously. Although the Airplane employ 
electronic effects these are never overdone. The 
best tracks on the album are “White Rabbit” 
(the first of the songs about drugs), “Crown of 
Creation”, when the Airplane were moving 
into their revolutionary period and 
“Volunteers”, the ultimate commentary. 

¥ ¥ ¥ 

WENDY SADDINGTON AND THE 
COPPERWINE. Infinity stereo SINL 
934255. 

This is a live performance, made I believe at 
the Wallacia, NSW, pop festival. The editing 
and mixing was by Richard Batchens who has 
produced a good sound. The only defect is the 
unreal audience noise between sets. 

Miss Saddington’s singing is uninhibited and 
completely in the blues idiom, .She opens with 
Nina Simone’s “Backlash Blues”, then sings 
Bob Dylan’s “Just Like Tom Thumb’s Blues”. 
The very talented Copperwine members are 
Ross East on lead guitar, Harry Brus on bass, 
Peter Figures on drums and Barry Kelly on 
keyboard. 

An outdoor performance, with all of its 
acoustic limitations, might not be everybody’s 


idea of fun on an LP. It is just that Miss 
Saddington is so dynamic in her approach that 
the raw quality seems somehow fitting. The 
finale “Blues in A” is an outstanding 
performance by singer and musicians. 

¥ ¥ ¥ 

BIRD ON A WIRE. Tim Hardin. CBS stereo 
SBP 233978. 

Although he was into electric rock when 
Bob Dylan v/as still playing an acoustic guitar, 
Tim Hardin has never had a great deal of 
recognition outside a small circle. 

For one thing his song “If I Were a 
Carpenter” was identified with Bobby Darin 
and this shaded Hardin. He looks like 
becoming established with this LP, which 
opens with a long version of a Leonard Cohen 
song. 

He is not a protest singer. He is a singer of 
poetry. 

As a foil to Hardin’s rough edged voice, the 
producer has laid on strings, pianos and a full 
background which gives a good spread of 
sound. 

¥ ¥ ¥ 

BONZA, BEAUT AND BOOM BOOM 
BOOM. Flying Circus. Harvest SHVL 604. 

Australia’s top close harmony folk rock 
group made this LP last year before they went 
overseas after winning Hoadley’s Battle of the 
Sounds. 

There is a minimum of trickery with the 
recording. The group has a complex sound 
that needs no augmentation. The members who 
recorded the LP were James Wynee, Doug 
Rowe, Sam See, Terry Wilkins and Colin 
Walker. 

“Turn Away”, a haunting melody by Doug 
Rowe is the best track. “Kempsey Mail”, by 
James Wynee, is one of the Circus’s many 
good train songs. 

“Song for Celia” by Doug Rowe features 
the fine four-part harmony of the group. Stereo 
is good. Ross Linton recorded the group at 
EMI studios in Sydney. 

¥ ¥ ¥ 

BLOODSTONE. Russell Morris. HMV stereo 
OCSD 7679. 

The young Melbourne composer and 
performer has produced a mighty LP in this 
one. The eclecticism of Morris has resulted in 
the extensive use of studio facilities to combine 
many sounds in an exciting unity. Recording 
engineers were John Sayers and John French 
and they have produced an LP with a world 
pop sound. 

Russell Morris is a young person’s singer. 
He sings of love and rejection. “Oh Helley” 
which opens the LP is an outstanding example 
of well realised musical ideas. 

“Sweet Sweet Love”, which is oa the LP, 
was a success as a single. There are plenty of 
others on the disc to equal it. 

¥ ¥ ¥ 

DJANGO. Quintet of the Hot Club of France. 
CBS Realm of Jazz series. Mono. BP 
233975. 

The hottest guitarist of them all is still 
Django Reinhardt, the Belgian gypsy who died 
in 1953 at the age of 43 years. His style was 
fiery, his technique extraordinary on the single 
string. Reinhardt had full use of only two 
fingers of his left hand, a handicap to which his 
unusual technique is attributed. 

The Quintet of the Hot Club of France was 
formed in 1933. The members were Stephane 
Grapelly (violin), Django Reinhardt, Joseph 
Reinhardt, Roger Chaput (guitars) and Louis 
Vola (bass). 

This LP carries the first recordings of the 
Quintet, made in 1934. Right from the opening 
of “Lady Be Good” the improvisational 
brilliance of Reinhardt flashes before the 
listener. The disc includes “Tiger Rag”, 
“Confessin’ ” and “Blue Drag”. ® 


“OXFORD” 

RADIO CHASSIS- 
INSTRUMENT CASE- 
ENGRAVED & PRINTED PANEL 

“MINI BOXES” 
(Aluminium) 

For metalwork or front 
panels 

ALL stock from our store 

PLAYMASTER 132 

June-July 71 

PLAYMASTER 130 

Jan. 71 

SIMPLE TRANSISTOR 
TESTER 

Aug. 71 

VHF POWER MATCH 

Feb. 71 

DELAHET MK II 

Jan-Feb-Mar 71 

110/160 RECEIVER S/W 
Aug. 70 

VARIABLE HIGH 
VOLTAGE SUPPLY SET 

Sept. 71 

ALL TRAIN CONTROLS 
Feb. & Mar. 67. Feb. 68 
Mar. 71. Apr. 68. Apr. 71 

Manufacturer of 
'Continental’ Electric 
Ranges 

HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
4 lines 
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See a wide range of Garrard turntables on the British Merchandising 
Pty. Ltd. display stand, Australian Hi-Fi Audio Show 1971, Sydney. 



Your speakers reflect the quality of your 
turntable and Garrard quality has been 
proven for over 50 years. 

The AP76 is just one of the wide range of 
turntables indicative of Garrard’s 
unsparing attitude to fine engineering 
and advanced design. It is a trans¬ 
cription-quality deck of exceptional 
elegance with the facility for automatic 
play of single records. Complying with 
DIN45-500 standards, the AP76 
incorporates many features obtainable 
in players of far greater cost. 


{] Tab controls provide light, easy operation of 
auto, manual and cue and pause. 

Q Combined record size and speed control. 

0 Dynamically balanced Garrard 4 pole induc¬ 
tion motor. 

Q Rotating record spindle eliminates wear. 

0 11 Vz inch non-magnetic turntable. 

0 Integral stylus force adjustment, calibrated 
from 0 to 5 grams at 1 gram intervals. 

0 Gimballed, needle-pivoted pickup arm mount. 


0 Precision, resiliently mounted counter 
balance weight with fine adjustment. 

0 Sliding weight pickup bias compensator, 
calibrated for spherical and elliptical styli. 

(J) Hexagonal, low-resonance pickup arm. 

0 Slide-in cartridge carrier—fast, easy stylus 
inspection and interchange. 

© Precise, gentle cue and pause system 

operated by viscous damped cam. Automatic 
return. 


You will find Garrard decks in television, 
radio and recording studios where 
precision and reliability are vital. 



1 - 1 

To: Plessey Ducon Pty. Limited P.O. Box 2 Villawood NSW 2163 J 

Please send me without obligation free copies i 
of the Garrard range brochure and other literature I 


Post Code 
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TRADE REVIEWS 
AND RELEASES 


'elestion Ditton 25 Loudspeakers 

he majority of hi-fi loudspeaker systems today are of the Bass Reflex or 
ifinite Baffle type. The Celestion Ditton 25 loudspeaker system uses an 
Auxiliary Bass Radiator” to obtain the best of both systems without the 
isadvantages of limited bass response on the one hand or distortion on 
ie other. A pair of these loudspeakers have been submitted for review by 
nternational Dynamics (Agencies) Pty Ltd. 


The Celestion Ditton 25 enclosure is large, 
leasuring 32(h) x 14(w) x 11(d) inches, and heavy, 
ith a net weight of 481b. The height of the 
iclosure places the high frequency and midrange 
rivers almost at the listener’s ear level when he sits 
i an average lounge chair, which is an ideal 
tuation. The cabinet is made of veneered 
articleboard and is well braced to improve rigidity, 
ill panel surfaces are damped with bituminised felt 
3 stop resonances, and foam plastic filling is used to 
bsorb standing waves inside the enclosure. 

Grille cloth attachment must offer many 
eadaches to manufacturers but Celestion solve the 
iroblem very well in the Ditton 25. The grille cloth is 
ttached to a tempered hardboard frame which has 
ix clips fitted to it. The hardboard frame beds into 
n aluminium extrusion on the cabinet and is held in 
>lace by the tension of the clips held by fasteners 
nounted on the baffle. The method of contruction of 
:abinet and fretcloth frame results in completely 
attle-free and non-resonant reproduction even at 
ligh power levels. 

Frequencies below 2KHz are handled by the 12in 
voofer. This has a very deep curvilinear cone which 
s treated all over with a viscous doping material. 
The chassis is diecast and supports a really massive 
nagnet assembly. Celestion claim that the maximum 
inear cone travel is Va inch! A rubber roll surround 
ensures a very low cone resonance. 

Two dome tweeter units in parallel provide 
coverage from 2KHz to 9KHz. These are very 
similar in appearance to the Celestion HF 1300 
tweeter used in the Ditton 15 loudspeaker reviewed 
in these columns in April, 1970. The effective cone 
diameter is 1 Vz inches and a slotted plate is 
positioned in front of the dome to improve dispersion. 

Above 9KHz another dome tweeter takes over. 
This too has a dome diaphragm with a perforated 
plate in front to improve dispersion. According to the 
manufacturer, this unit has a useable response to 
40KHz. Overall frequency response is quoted at 
± 2dB from 60Hz to 20KHz and minus 4dB at 
45Hz. This is one the most stringent specifications 
that we have seen on any loudspeaker, regardless of 
price. It is also an indication of the continuing 
improvement of loudspeakers to the point where this 
specification is quite typical of the frequency 
response expected from run-of-the-mill magnetic 
cartridges. 

But the most interesting feature of the Ditton 25 is 
the auxiliary bass radiator (ABR). This is basically a 
solid cylinder (nine-inch diameter, three inches deep) 
of what appears to be rigid polyvinyl chloride foam. 
This is suspended in a slotted aluminium chassis by 
two neoprene rubber roll surrounds, one at the rear 
and one at the front to give a very low natural 
resonance. 

Operating range of the ABR is from about 25Hz 
to 60Hz. Above this frequency the ABR acts like a 
rigid assembly so that that the enclosure is effectively 
a so-called “infinite baffle’\ Over the operating 
frequency, the ABR performs the same phase 
inversion that takes place in the port of a bass reflex 
enclosure. But it has several advantages over the 
reflex port: (1) Air does not move at high velocity in 
a narrow port so that one potential source of 
harmonic distortion is eliminated; (2) The mass and 
compliance of the ABR can be designed so that the 
cone is critically damped; The ABR places an equal 


load on the loudspeaker cone for both directions of 
cone travel. 

This latter characteristic is perhaps the most 
important as it means that “rectification" effects that 
can take place with bass reflex and infinite baffle 
enclosures just do not occur. These rectification 
effects are often the cause of frequency doubling by 
loudspeakers when they are overdriven. 

Listening tests with a sine wave source confirmed 
the advantages of the ABR system. Bass response 
was very clean — at very low frequencies it was felt 
rather than heard. It is the only loudspeaker we have 
tested with really useable response down to 20Hz. 
The midrange and high frequencies were 
exceptionally smooth right up to the limit of 
audibility. Power handling capability was excellent. 
Tested for brief periods at well beyond the rated 
power of 25 watts RMS, there was no noticeable 
cone breakup at low frequencies. 

On music signals the Ditton 25s gave the 
impression of effortless unstrained reproduction — 


The cartridge, which replaces the normal tape 
cartridge, contains an endless loop of magnetic tape 
which is continuously cycled past the 
record/playback heads. The length of the loop may 
vary from 2.5 sec to approximately 10 min. As with 
the normal cartridge system, the new unit can be 
used for all seven channels and at any of the four 
speeds available on the ANA-LOG 7. 



as though no signal, no matter how loud or complex, 
was too much for it. Transient response was very 
good with no trace of “hangover”. The wide treble 
dispersion enabled good stereo reproduction 
anywhere in the listening room. 

Efficiency of the Ditton 25 is about average 
compared with most other high quality systems and 
it can be driven to more than adequate levels with a 
20watt/channel amplifier. While on the subject of 
power, we did not like the fiddly screw terminals on 
the recessed panel at the rear of the cabinet — spring 
loaded terminals or polarised plugs provide a much 
more secure method of connection. 

Taken all round, the Celestion Ditton 25 is 
probably one of the finest loudspeakers ever 
introduced to the Australian market. It has one of 
the smoothest frequency response curves and 
distortion is very low. They are expensive but very 
competitive with systems in this price range. 



Recommended retail price is $470 for a pair, 
including sales tax. It is available from dealers in all 
States. Trade inquiries should be made direct to the 
Australian distributors for Celestion equipment. 
International Dynamics (Agencies) Pty Ltd, 23 Elma 
Road, North Cheltenham, Victoria 3192. (L.D.S.) 


The recycling feature of the endless loop cartridge 
opens up new areas of process control applications 
for the ANA-LOG 7. Since it can repeatedly 
reproduce a pre-recorded program of instructions, or 
signals, it can be used for the control of process 
machines and equipment. 

The endless loop cartridge also makes the ANA¬ 
LOG 7 ideal for history recording, where the 
objective is to record not only a particular evern. but 
also its immediate preceding history. In this case, 
information is continually registered on the tape so 
that when an event occurs what has happened before 
hand is also recorded. This can be up to 10 min 
depending on the length of the loop. 

History recording is extremely important in 
hospitals for monitoring patients in intensive care 
units as it allows doctors to examine a patient's 
condition leading up to an event, which could be a 
heart attack or worse, without the need for the 
doctor or nurse to be in attendance at the time of the 
attack. In industry, it opens up fields of application 
for power station and power transmission monitoring 
on a continuous basis. Another area is geological 
research, where the endless loop cartridge could be 
used for recording earthquakes, tremors, etc, w-ithout 
the need to have a skilled geologist on hand. 

The endless loop cartridge can be slid into the 
recorder in exactly the same way as the normal tape 
cartridge — simply by pushing it into the slot 
provided on the instrument. The only difference is 
that the tape of the endless loop cartridge must be 
threaded by hand along the guide rollers and the 
heads. The permanent reel, which is used with the 
normal cartridge must be removed from inside the 


Philips endless tape cartridge 

Process control, continuous monitoring and other similar applications can 
now be readily handled by the Philips ANA-LOG 7 instrumentation 
recorder, through the use of an endless loop cartridge, which has been 
introduced as an accessory for this instrument. 
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Greetings from the 



■ J N / 8397 


family of fine stereo components 1 


Our hardest job was picking the name for the top of the tree, for 
all these products are “top of the tree” in their respective fields. 


International Dynamics is sole Australian distributor for all these 
famous international names, and if you'd like information on any 
of them simply fill in the coupon below, and we’ll do the rest. 

★ ★ ★ ★★★★★★★★★★★ ★ 


The new 708 rounds out the Lux range, combining superb 
quality, the highest degree of technical achievement and a 
price that is pleasantly surprising! Send for data! 


★ ★★★★★★★★★★★★★ 

State agents for INTERDYN 

Vic: Encel Electronics Pty. Ltd., 431 Bridge Road, Richmond, 3121. 

N.S.W.: Encel Sydney, 257 Clarence Street, Sydney, 2000. 

QLD: Stereo Supplies, 100 Turbot Street, Brisbane, 4000. 

S.A.: Challenge Recording Co., 6 Gays Arcade, Adelaide, 5000. 

TAS: Audio Services, 72 Wilson Street, Burnie, 7320. 


I- 

To: International Dynamics (Agencies) Pty. Ltd. 
P.O. Box 205, Cheltenham, Vic., 3192. 


Please send information on 
NAME . 


MAKE 1972 A ’’SUPER SOUND” YEAR WITH 
LUX SQ 708 COMPLETELY NEW STEREO 
INTEGRATED AMPLIFIER 


International Dynamics is proud to announce the advent of 
the new 708! 


From the same manufacturer who gladdened the hearts of 
thousands of Australian enthusiasts with the 77T and the SQ 
101, the SQ 708 continues the tradition of quality of the Lux 
503 and 507. 
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Philips GA308 Turntable 

./lade in Holland, the Philips GA 308 is a compact belt-driven turntable 
upplied complete with plinth, tinted perspex cover and magnetic 
;artridge. It has two speeds, anti-skating compensation, hydraulically - 
lamped arm lowering, and automatic arm lift-off and motor stop at end of 
ecord play. The unit was submitted for review by Philips Industries Ltd. 


The styling of the GA 308 differs in many respects 
rom other turntables. The designers have aimed for 
ery compact dimensions and simplicity in 
ippearance. With the amber-tinted perspex cover in 
>lace, the overall dimensions are just 14'/4(w) x 
>'A(h) x 12‘/4(d) inches. Perhaps the unit is too 
:ompact: It is not possible to play a 12in disc with 
he cover down, so that the cover keeps dust off the 
Dlayer but not off the records. And while the dust 
:over looks quite attractive, it would appear to 
ittract dust to its surface like tlies to a honeypot! 

Two rocker switches on the right side of the deck 
provide the stop-start function for the motor and the 
irm lowering facility. The arm lowering switch also 
mutes the cartridge when the arm is raised, so that 
mechanical noise is not amplified when the arm is 
:lipped into its rest. On the left side of the deck, a 
similar rocker switch changes speed — 33-1/3 or 45 
rpm. 

The lightweight tone arm is made of 'Ain diameter 
aluminium tubing. It is balanced in the horizontal 
plane by a counterweight, and stylus pressure is 
applied by a small sliding weight on the arm. 
Calibrations on the arm provide for stylus forces of 
2, 3 or 4 grams. Anti-skating compensation is 
applied by a sliding lever situated near the arm base. 

A slide-in section of the head-shell accomodates 
all cartridges with the standard 'Ain mounting 
centres. The mounting holes are slotted to allow' for 
stylus overhang adjustment. Effective length of the 
arm, from stylus is pivot, is 8'A inches, w-hich is a 
little short by high fidelity standards. 

The platter is a lOin diameter steel pressing 
which merely sits on top of a 4 5 Ain diameter fibre 
drum driven by the belt. The synchronous motor is 
unusual in that it rotates at the very slow’ speed of 
about 270 rpm — which indicates that the motor 
had no less than 22 poles! The speed change 
mechanism is simplicity itself — a fork operated by 
the rocker sw-itch moves the belt up or down the 
drum and a small outrigger on the motor pulley flicks 
the belt on to the appropriate section of the pulley. 

The most unusual feature of the turntable is the 
suspension system. The motor is compliantly 
mounted to the deck while the platter and arm 
assembly is suspended from the deck via springs. 
This arrangement effectively prevents acoustic 
feedback but brings other complications as discussed 
later. 

A variety of Philips cartridges can be supplied 
with the GA 308 but the review’ sample was fitted 
with the Philips GP 400 magnetic cartridge. This has 
a 0.6 mil diamond stylus, a sensitivity of 1.2 
mV/cm/sec with a load impedance of 47K and a 


Endless Tape . . . 

recorder. This is simple and is done by removing a 
bolt. In addition, a preadjusted extra tape guide has 
to be mounted. No special tools are required. 

To extend the flexibility of the intrument even 
further, the loop cartridge has been designed so that 
the user can easily prepare an endless loop himself. 
Normal instrumentation tape only is required, giving 
an expected life of about 50,000 passes. 

The instrument for which this endless loop is 
immediately available is the Philips ANA LOG 7 
portable FM/DR analogue recorder, which was 
successfully launched throughout Europe about two 
years ago. Suitable for both FM and direct 
recording, the ANA-LOG 7 is a four speed 
instrumentation recorder, which accepts re-usable 
cartridges of 'Ain magnetic tape. 

Tape speeds are 15/16, 3 3 A, 15 and 30 in/sec. In 
the FM mode the recorder has a frequency range of 
up to lOKHz. In the direct recording mode, 
maximum frequerifcy response is lOOKHz. 

The new' cartridge, catalogue code ELIO 20/44 
will be available to existing ANA-LOG 7 users in 
late September and with all new purchases from 
October. Enquiries should be directed to the 
Instrumentation Division of Philips Industries Ltd. 
whose offices are in all capital cities. 


rated tracking weight from 1.5 to 3 grams. 

Frequency response tests of the cartridge were 
performed at a tracking weight of 2 grams. At this 
setting, the cartridge was able to track the -P 16dB 
drum test track of the W&G 25/2434 test record — 
a very creditable performance. Using the CBS STR- 
100 test record, the frequency response checked 
out at ±3dB from 20HZ to 6KHz. Above 6KHz, 
the response rolled off gradually to -13d B at 20KHz. 

The roll-off could be a cartridge loading problem 
as the response is better w hen a load of 100K is used. 
However, this could degrade the performance in 
other areas such as crosstalk. However, other 
reviewers have obtained a better performance with 
this model cartridge which suggests that our review 
sample may have been below standard. 

Separation between channels ranged from a 
maximum of -28dB at lKHz to a minimum of -lOdB 
at 20KHz. Channel balance was within ldB over 
most of the audio range. Square wave response was 
good, with only slight ringing. 

In use, the turntable functions very quietly and 
reliabley, although this reviewer invariably pressed 
the motor stop/start switch when he intended to use 
the cueing facility (most annoying). The 
meaasurement of rumble posed a real problem 
because our building is plagued with considerable 
rumble from heavy machinery and lifts. However the 
problem seemed to be made worse by the GA- 308 
platter suspension. While the suspension is very 
compliant it did seem to couple floor vibrations to 
the stylus very efficiently — and these vibrations 



show up not as rumble but as wow and flutter! 

Thus, heavy walking across the floor does not 
cause the pick-up to jump a groove but instead 
causes an audible variation in the speed of the music. 
This drawback would appear to be inherent with the 
system Philips have used and the only way to 
remedy it would be to damp the suspension so that it 
is not so sensitive. 

Summing up, the Philips GA 308 is simple both in 
styling and mechanical design and should offer 
reliable service for many years. The performance is 
of a high order, although some attention to the 
suspension damping could be worthwhile. In any 
installation where space is strictly limited, the GA 
308 would fit in well. If the plinth and perspex cover 
are not required, the chassis model, GC 008, is 
available at lower cost. Recommended retail.price of 
the GA 308 with GP 400 cartridge is $135 including 
sales tax. 

Philips high fidelity equipment is available from 
retailers throughout Australia. Trade enquiries 
should be directed to the nearest branch of Philips 
Industries Ltd. (L.D.S.) 


We train 

radio enthusiasts 

who want to 
become experts 


POST THIS COUPON TODAY- - ......... 

. ^ EA12 

Stotts f 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000. 383 George St., Sydney, 2000. 

290 Adelaide St., Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 

89 St. George’s Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me, free and without obligation, full details of your 
courses in Radio For Amateurs. 

Mr., Mrs., Miss.Age. 


Address.. 


No sales counsellor will call 


..Postcode... 


We can make you the person to whom 
people will look when they have a radio 
problem. We can help you to become 
an expert in the theory and practice of 
modern radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by taking a 
Stott’s correspondence course. 


Radio For Amateurs Course: 

From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understand by top radio engineers. 

Amateur Operator’s Certificate: 
Givesyouthe background knowledge and 
the skills you needto pass thePMGexams 
and get your Certificate of Proficiency. 
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quality tape, made in the U.S.A. 


and selling now in Australia 
at less than HALF the PRICE 
of other cassette tapes 


• C60 

other brands $3-50 


BRAND 5. 


99c 


• C90 

other brands, $4,75 

BRAND 5. $1.65 


• C120 

other brands $6.50 


BRAND 5, $2.25 


the Swing 
is to 


CASSETTES 



AT ALL TAPE RECORDER 
AND SOUND SPECIALISTS 


GREEN CORPORATION LTD. 2a Waverley St., Bondi Junction 389 8733 



WE’RE IN RESISTORS 
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H Airco Speer Moulded Carbon 
Composition Insulated Resistors 
H High Reliability 

■ Preferred Values EX STOCK 

^ Hawker Siddeley Electronics Ltd. ^ 

1 752 Pittwater Road, Brookvale, N.S.W., 2100. 

Write for information on Carbon Resistors. 

■ NAME u 

ADDRESS B 

^ STATE POSTCODE ^ 
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Industrial Counters from Plessey 

The Professional Components Department of Plessey Ducon Pty Ltd have 
3een appointed sole Australian distributors of TEAL electronic digital 
counters and process timers. Made in Japan by Tokyo Electronic Applica- 
:ion Laboratory Ltd they feature discrete semiconductor logic circuitry 
and neon numerical indicator tubes for readout. 



Featured in the photograph is the model PC-205 
which has two 5-digit registers and a 5-digit readout. 
In operation, this unit will count up to the number 
stored in the first register and then close a control 
relay; it then counts up to the number set in the 
second register and operates a second relay. It may 
then be set to stop or after a set delay period, repeat 
the sequence. As such, it can be used as a batch 
counter on a production line, for the control of 
rolling, cutting or packing machines and for other 
process applications. 


Frequency response of all six models in the TEAL 
range is lKHz. Input impedance is IK and input 
signals may be supplied by relays, microswitches, 
photosensors or other control sources. Power 
source is 240V AC mains supply. Dimensions of all 
units are 8 !4(w) x 4(h) x 7 3 /8(d) inches. 

Further information on availability and price of 
the Teal counter range can be obtained from the Pro¬ 
fessional Components Department, Plessey Ducon 
Pty Ltd, PO Box 2. Villawood, NSW 2163. 


Jabel economy Iron Transformer 


An economy transformer for 20W 
low voltage soldering irons has been 
released by Watkin Wynne Pty Ltd, 
as an addition to their “Jabel” range. 

Designated the W3C, the unit has been designed 
as a low cost alternative to their existing type W3A 
unit . It has all the essential requirements without 
the “frills”: No iron rack, no handle, no indicator 
light, and only 6V and 7V tappings. Iron voltage is 
selected by means of “quick connect” fasteners, 
while the assembly strap is provided with holes for 
bench mounting. Inquiries regarding the W3C may 
be made to normal trade suppliers, or direct to 
Watkin Wynne at 32 Falcon Street, Crows Nest, 
NSW 2065. 



Panels from Heating Systems 



Heating Systems Pty Ltd have re¬ 
cently added the items pictured to 
their range of front panel plates avail¬ 
able for “E-A” projects. 

The panels are in brushed aluminium with etched 
and paint-fiJled lettering. Provided with a final coat 
of protective lacquer, they give an attractive and 
professional finish to the projects concerned. These 
are the VHF Powermatch of February 1971, the RF 
Z-Bridge of June 1971, and the Electronic Thermo¬ 
meter of July 1971. 

Inquiries to trade suppliers, or direct to Heating 
Systems at 19 The Boulevarde, Caringbah, NSW 
2229. 



STA 


ELECTRONICS PTY. LTD. 

Manufacture—Sales— Service 
392 Centre Road, 
Bentleigh, Vic., 3204 
Telephone 97 4832 
A.H. 97 5539 


IF YOUR EQUIPMENT 
LOOKS LIKE THIS 
REJOICE!!! 

AND COME AND SEE US 
SOON, 

FOR WE WILL GIVE YOU 
THE HIGHEST TRADE-IN 
ON THE MOST 
UP TO DATE HI-FI OUTFITS 
IN THE WORLD 



BUT YOU DON'T NEED 
A TRADE-IN TO GET THE 
BEST VALUE IN TOWN 
ON ANY SYSTEM 
OF YOUR CHOICE 
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LH THE WORLD OF , 
POSTAL EDUCATION 

TRAIN YOU FOR 
ATOP JOB 



BRANCHES 
THROUGHOUT 
THE WORLD 

Great Britain, Canada, Israel, 
Singapore, Hong Kong, Thailand, 
India, Ceylon, South Africa, Sudan, 
Kenya, Rhodesia, Zambia, Tanzania, 
Malawi, Lebanon, Malta, Italy, 
Netherlands, U.S.A., Australia, 

New Zealand, British West Indies. 


TODAY 

there are wonderful Opportunities for the forward-looking man 
and woman. However, the best jobs go to those who have the 
foresight to prepare themselves by proper training. 

British Institutes have already trained some 300,000 men and 
women who have reached the top of the ladder. Therefore, it is 
up to YOU to make something of yourself. Don't delay, act 
NOW. Remember that an enquiry places you under no obliga¬ 
tion but could be the turning point in YOUR career. 


CHECK THESE FEATURES: 

■ Modern streamlined methods . .. you learn the fast way and 
make rapid progress. 

■ Courses based on STANDARD TEXTBOOKS . . . Lessons 
and Model Answers written and planned by experts. 

■ We provide all necessary text-books which remain your own 
property. 

■ Moderate fees payable by small monthly sums. Written 
guarantee. 

■ Courses can be "tailored” to individual requirements. 


OVER 500 COURSES offered by 


British Institutes include:— 


TECHNICAL 

Aero Engineering 
Air Conditioning 
Architecture 

Arch. Drawing b Design 
Auto. Engineering 
Building (all branches) 
Carpentry b Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die b Press Tools 
Diesel Engineering 
Draughtsmanship 
Electrical Engineering 


Elec. Installations 
Electrical Machinery 
Electricity Supply 
Electronics 
Foremanship 
Foundry Practice 
Garage Management 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig & Tool Design 
Machine Drwg. b Design 
Maintenance Eng. 
Management 


Marine Engineering 
Mechanical Eng. 
Metallurgy 

Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Petroleum Technology 
Plastics 

Production Engineering 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 
Rubber Technology 


Sanitary Engineering 
Structural Engineering 
Surveying 

Telecommunications 
Television Servicing 
Timber Technology 
Tracing 

Welding Technology 

COMMERCIAL 

Accounting 
Advertising 
Auditing 
Banking 
Book-keeping 
Business Management 
Commercial Art 
Commercial Law 


Computer Programming 
Costing 

Data Processing 

Economics 

Fiction Writing 

Journalism 

Office Management 

Personnel Management 

Salesmanship 

Secretaryship 

Shipping 

Travel 

GENERAL 

European Languages 
Mathematics 
Shorthand 
Typewriting 


And many other Subjects. 

Details of Engineering and Commercial Exams.. Certs, of Competency, Matriculation, etc. 




SECURE 
ONE OF 
THESE 
BOOKS 


POST 

COUPON 

NOW! 



British Institute of Careers 

Dept. Bi69 College House, 

113 Pacific Highway, North Sydney, 2060 

I am interested in_ 

Please send me the appropriate Career-Book. 

Name (Please print) _ 

Address_ 



BRITISH 

INSTITUTE 

OF 

CAREERS 


Occupation. 


Age_ 


In association with 
British Institute of 
Engineering Technology 


THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 
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TRADE RELEASES ... in brief 


H. ROWE & CO PTY LTD, PO Box 42, East 
Melbourne, Vic 3002. Agent for Peak equipment, 
Japan. Stereo amplifier, model TRM-1200. 
Incorporates ICs and illuminated VU-meters in its 
design. Specifications include: IHF power of 60W 
per channel; frequency response 15-50,OOOHz + 
ldB; signal /noise ratio 70dB or better. 

AEE CAPACITORS PTY LTD, PO Box 95, 
Preston. Vic 3072. Electrolytic capacitors, Rifa type 
PEG 124. These are miniature long-life capacitors. 
Company literature says they have parameters 
comparable to those of tantalum capacitors but at 
lower cost, and that features include a life of about 
40 years at 45°C. with a minimum of 25,000 hours 
at 85°C. 

PHILIPS INDUSTRIES LTD, GPO Box 2703, 
Sydney, 2001, has been appointed Australian agent 
for metal analysis and detection equipment 
manufactured by Outokumpu Oy, of Finland. 
Amont the range of equipments is the Metor, a 
ferrous and non-ferrous metal detector which can 
detect, or converyor belts, bodies which could cause 
damet go crushing systems. 

DISCOVERY RECORDS, GPO Box 4037, 
Melbourne, 3001, advises that it is the Australian 
agent for BBC Records, some of which were men¬ 
tioned in the November issue, page 29 (Scientific 
and Industrial News). BBC Records are available 
in Australia from all major record retailers, but in 
cases of difficulty intending purchasers should 
write to the importer. A catalogue of the full range of 
BBC Records can be obtained by writing to the 
above address. The company is also agent for a 
number of overseas labels including the Oryx 
group. Unicorn and Vintage Jazz from the UK; the 
Request catalogue from the USA; and a number of 
French, German and Irish labels. 


, TEKTRONIX AUST PTY LTD, 80 Waterloo 
Road, North Ryde, NSW 2113. Programmable test 
fixture, type 172. When used with the Tektronix 576 
curve tracer, enables the operator to program up to 
11 sequential tests of FETs, transistors and diodes. 



To make the same tests without the fixture requires 
manual setting of 576 controls for each particular 
test. A variable rate control allows the operator to set 
the test sequence at a rate which is best for him. 

NS ELECTRONICS PTY LTD, Cnr Stud Rd 
and Mountain H’way, Bayswater, Vic 3153, has 
announced that, under an agreement with Australian 
General Electric Pty Ltd, NS Electronics will market 
the complete range of GE electronic components. 

ELECTROBITS PTY LTD, 97 Cavanagh Street. 
Cheltenham. Vic 3192. has appointed Vic Furnari, 
GPO Box 5120, Sydney, 2001, as NSW agent. The 
first locally-made items produced by Electrobits are 
now available in production quantities. The items are 
a printed circuit socket and pin. and a 1mm line 
socket and plug. An insulated sleeve of nylon acts as 
a handle on the latter two items. The plug can also be 
used with the printed circuit socket for a number of 
applications. 


RADIO MART 
DISCOUNT 
SPECIALS 


AUDIO MAGNETIC AMERICAN 
COMPACT CASSETTES 


C.60 $1.00 

C.90 $1.65 

C.120 $2.25 

Cassette Head Cleaner $1.50 


LOW NOISE HIGH OUTPUT CASSETTES 
FINEST QUALITY GERMAN MANUFACTURE 

C.60 $2.25 

C.90 $3.00 

C.120 $3.75 


CARTRIDGE WITH SAPPHIRE STYLI 

B.S.R. C.l 

B.S.R. T.C.8 

B.S.R. SC 5H 

RONNETTE 105 

SONOTONE 8TA 9TA 

ALL $6.50 each 

Diamond Styli Fit Most Types 

►$3.00 each 


WORLD'S BEST KNOWN GERMAN TAPES 

5 inch 1200ft. $4.75 

7 inch 1800ft $5.95 

7 inch 2400ft. $7.95 

Postage . . . add extra 20c. per reel. 


AKAI EMPTY TAPE REELS 
EXTRA STRONG IN CARDBOARD BOX 

5 inch 65c 

7 inch 95c 

Postage . . . add extra 10c each 


MAGNETIC CARTRIDGE WITH 
DIAMOND STYLUS 

$12.50 

Diamond Stylus to Suit Above $5.60 


STEREO HEADPHONES $6.00 pair 

Postage . . . add extra 50c. 


INDOOR TV AERIALS $1.50 


BATTERY SPECIALS 


RAY-O-VAC 


2362 

35c 

2364 

50c 

276P 

50c 

Postage ... 10c each 



RADIO MART 

338 PITT ST., 
SYDNEY, N.S.W. 2000 

ALL MAIL TO: BOX 4913 
GPO, SYDNEY, N.S.W. 2001 



COMMUNICATIONS 
RECEIVER 

SUGGESTED RETAIL PRICE F0R/F0A SYDNEY $191.00 

• 4 BANDS COVERING 540 Kcs. TO 30 
Mcs. 

• TWO MECHANICAL FILTERS ENSURE 
MAXIMUM SELECTIVITY. 

. PRODUCT DETECTOR FOR S.S.B. RE¬ 
CEPTION. 

• AUTOMATIC NOISE LIMITER. 

• LARGE TUNING AND BANDSPREAD 
DIALS FOR ACCURATE TUNING. 

• CALIBRATED ELECTRICAL BANDSPREAD. 

• “$” METER AND B.F.O. 

• 2 MICROVOLTS SENSITIVITY FOR 10 
dB S/N RATIO. 



(A unit of Jacoby Mitchell Hoidinjj Ltd) 

376 EASTERN VALLEY WAY, ROSEVILLE,2069. 
Cables and Telegraphic Address: ‘WESTELEC.’ 
Sydney. Phone 40 1212 
Please forward free illustrated literature 

and specifications on Trio equipment. 


Name 

Address 


EA 
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WALKIE TALKIE 



Scoop buy 


MAIL ORDER SPECIAL 
Limited quantity only 

• PONY CB 16. -1 WATT 

• 9 TRANSISTOR 

• SUPERHET 

• METAL CASE 

• P.M.G. APPROVED 

• BATTERY METER QNU 

• XTAL RX & TX 




EACH 

Plus 5c Post 


PETER SHALLEY STE? 

127 YORK STREET, SYDNEY 
Phone 29-3767 — 29-7021 



New All 
Silicon 

30/ 60W PA 
PORTABLE 
AMPLIFIER 

12-16V, two inputs, 5mV and lOOmV. 
Dimensions 6 ’/ 2 inWx 3 ’/ 4 in H x 8 V 2 in D. 15- 
ohm output, No 763D, $62. For 125, 250, 500- 
ohm output, No 763 A, $64. For 240V 
operation $33 extra. 

10W PA amplifier similar to above, 4-ohm 
output, 240V operation. No 729D, $40. 
Freight extra. 

CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 787; for photo cell 
distributor, No 786. $8 each. Postage 20c 
each. 



R.C.S. COMPLETE 
DO-IT-YOURSELF 
KITS 

Peak reception. 
Low price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF Trans¬ 
porta 7. 

Complete kit —No 640 $43.50 

Portable car radio. Identical to 640 above, 
plus extra switch and car coil, etc. No. 

*42 $46.00 

Postage si. 

(Write for booklet on 640 and 642.)_ 

NEW TRANSISTOR PREAMP KIT 

SIZE 3 x 2 x lin, 2 req. for stereo. 

LOW IMP input, 2 trans, 672C $6.50 

Wired ready for use, 672D $ 8.00 

HIGH IMP, 2 trans, 680C $6.50 

Wired ready for use, 680D $8.00 

HIGH IMP silicon, 3 trans, 682C $8.00 

Wired ready for use, 682D $9.50 

Postage 10 c each. Write f or data. 

COILS and IFs 455KHz 

Aerial, RF, Oscand IFs $2.00 

Ferrite aerial $2.40 

No. 265 Universal tape Osc coil $6.00 

Postage 10c. Write for details and price. 



HI-FI BROADCAST 
TUNER UNIT 
4 TRANSISTORS—HIGH 
SENSITIVITY 

RF mixer, IF, power detector stages, adjustable aerial coupling. 
Complete as i I lust, wired and tested with 461 dial, knobs and switch 
pot. No. 474D, $31. Freight extra. 

WHISTLE FILTER for above set for 8 KHz bandwidth. (Can be 
altered to9,10 or llKHz.) No. 128, $4. Post 10c. 



10W STEREO 

MULLARD 
10 4- 10W RMS 


requency 

response 40Hz to 30KHz. Distortion 0.5 per cent. Treble, 
bass boost, 20dB. 

Complete kit of parts, No. 480C $74.00 

Wired and tested, No. 408D $79.00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp, No. 762D extra $11.50 

Inbuilt BC tuner with w/ filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550. 


R & H and EA PRINTED CIRCUITS 

coded for easy assembly. With blueprint parts list. Im- 
postage for each. Specials to your 
lars 1 . . 


Clearly coded for easy assembly. With bluepr 
mediate dispatch. Add 20c postage for each, 
drawings — write for particulars and drafting aids. 


767—70.B.F.08 
777—70. F. 10 

$ 2 . 

563—64.M.7 
579—64. A .8 

683— 64. A.9 

678— 65.0.9 

679— 65.M.9 

684— 65.P.10 

685— 65.P.12A 
769—70. K.60 

686 — 65. P.12B 
694—66>R.2 
704-67. P.2 
707—67. P.3 

$ 2 . 


788—71. D.3 
772—70. G.7 
.00 ea. 

708— 67.A.3 

709— 67. P.4 
711—67.A.4 
723—68.5.T 
731—68.M.12 
736—69.5.T 
750—70, A. 1 
756—70.R.1 
758—10.P.1 
778—70.T.X.2 
792—E.T.003 

50 ea. 


726—68.A.8 
759—70.C.1 
776—70. A.2 


$2.80 

$2.80 

$4.00 


717-68. P.l 639—65.T.3 

741—69.P.5 727—68.8.T 

747—69.C.10 728-68.0.9 

746—69. P.9 

$3.00 ea. $3.20 ea. 
SPECIALS 

734—59.0.1 74Z—69. C.9 

738—58.S.3 748—69.D.10 

740— 754—69. C. 11 

68 .10.CL 749—69.C.12 

751 — 70.TX. 1 
$5.00 ea. nett 


s 


TRANSFORMER 

Tap 6 V and 9V at 100mA. 

Filter capacitors, rectifier, resis¬ 
tor, etc. $6.50. Post 20c. 

NEW STEREO MAGNETIC PREAMP 

Hum free, 5mV input, 250mV out. Size 3 in 
x 2in x lin. Wired ready for use. No. 762D. 
SI 1.50. Post 10 c. 


NOISE FILTER 



No. 27 line filter, 2A $8.50 
NO. 29, 10A. NO. 29B, 20A 
line filter $35 

No. 30 pulse filter, 2A 

$11.50 

No. 11 aerial filter $13 


^jac^Qi 


MAGNETIC STEREO PRE+AMP 

In 5mv, out 25UmV. Bass and treble 20dB. 
No. 724C $29 

Wired ready for use $31 

Postage 30c each. 

For crystal, ceramic, No. 722D_$27 

NEW BASS BOOST 
4-TRANSISTOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

100Hz, 5dB preamp and main amp. 

50Hz, 9dB No. 791D, $10.80. 

30Hz, 14dB Postage 20c._ 

LATEST PRINTED CIRCUITS 

779— 70.R.D.1 $3.00 

780— 70.P.A.1 $3.00 

790—70. H. P.l $3.00 

783—71.T.U.2 $2.00 

766—773—789—71. R.l $2ea. 

796— 71.S.A.4.A $2.50 

797— 71.S.A.4.B $2.50 

798— 71.S.A.4.C $3.00 

770—71.A.8 $2.50 


n c Order by Mail Order. Postal Note or Money Order (add post) direct to — 

r AD |o RTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W. 2207.587 3491 
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IADE BRIEFS ... contd 

PHILIPS INDUSTRIES LTD, GPO Box 2703, 
dnev. 2001. Plug-on time base unit, type PM 
14. This unit adds yt and xt measuring facilities to 
' recorders including the Philips PM 8120. It has 
d-calibrated sweep speeds of 0.5, 1, 2, 5, and 
S/cm. A feature is its hold/reset/start switch. In 
i start position, normal recording is carried out. By 
itching to the hold position, all recording can be 
>pped on uninteresting portions of the trace. In the 
;et position, the recorder’s pen is automatically 
;et to zero so that the trace can be continued from 
:ero datum on switching back to start. In the reset 
d hold conditions, the pen is automatically lifted 
>m the chart paper to eliminate waste. 



he PM 9814 time-base unit fitted to a Philips 
M8120X-Y recorder. 


MOTOROLA SEMICONDUCTOR PRO 
UCTS, 3743 Alexander Street, Crows Nest, NSW 
165. Dual power driver, type MCH 2890. This 
vice gives high power outputs to drive high current 
ads, either resistive or inductive, and is controlled 
' either DTL or TTL logic inputs. It combines a 
lal 2-input MTTL AND gate and a pair of 
arlington power transistor amplifiers in a hybird 
•sign which provides up to 6A at 10 per cent duty 
cle and 25mS pulse width. Continuous output 
irrent is 1A maximum. The output transistors are 
ted at 120V. A 10-pin aluminium package similar 
the TO-3 was designed for MCH 2890. The 
ickage thermal resistance is 6.0°C/W. 

VARIAN PTY LTD, 82 Christie Street, St 
eonards, NSW 2065. GaAs tuning diodes. Intended 
>r use in wide tuning range VHF and UHF 
scillators and filters, high-stability oscillators, and 
iicrowave transistor oscillators, the diodes are said 
) be particularly suitable for tuning IMPATT and 
iunn sources. Twenty standard diode types are 
ffered in four series with minimum breakdown 
oltages of 15, 30, 45 and 60V; zero bias 
ipacitance values from 0.5 to 5.0pF at a tolerance 
f ±10 percent or ±0. lpF (whichever is greater), 
nd 11 case styles. 

KIT SETS AUSTRALIA PTY LTD has opened 
branch office in Brisbane with Mr Bob Rowley as 
lanager. The office is at 673 Ann Street, Fortitude 
alley; the postal address is PO Box 544, Fortitude 
alley, Qld 4006. The Queensland branch has all the 
icilities of the Sydney office, including stock range 
nd prices. 

HEWLETT-PACKARD AUST PTY LTD, 22 
6 Weir Street, Glen Iris, Vic 3147. Reversible 
ounter, model K20-5280A. This electronic counter, 
'hich counts forward and backward, has a wide 
inge of options to make it a most flexible 
istrument. Standard features include: 10MHz 
ounting rate; built-in input attenuators; adjustable 
-igger levels; 7-digit display (eight optional); digital 
.CD output; anti-coincidence to prevent loss of 
ount. Options include: Crystal time base with gate 
mes of 0.01 to 1000 seconds; a preset time base for 
ormalising data to give readouts in gallons/minute, 


etc; a third option allows a measurement to be 
recorded while another is being made; for limit 
testing, etc, two 7-digit thumbwheel limit switches 
can be fitted; another .option provides a 7- 
digit thumbwheel switch for presetting an offset to be 
added to or subtraced from the displayed count. 

JACOBY, MITCHELL & CO PTY LTD is now 

.operating from new premises at 215 North Rocks 
Road, North Rocks, NSW. The telephone number, is 
(Sydney) 630 7400, and the postal address PO Box 
2009, North Parramatta, 2151, The activities at 
North Rocks are the electronics and components 
division, the Kenwood and Audio Technical division, 
Assmann sales, and applied plastics. The related 
service activities are also located at North Rocks. 
Sales and service of Sony products is continuing at 
469 475 Kent Street, Sydney, under the auspices of 
Jacoby Kempthorne Pty Ltd. 

Jacoby, Mitchell has also announced its 
appointment as Australian agent for Hottinger 
Baldwin Messtechnic GmbH, manufacturer of a 
wide range of transducers and electrical instruments 
for the measurement of all mechanical quantities 
such as force, pressure, torque, strain, displacement, 
and vibration. 

VARIAN PTY LTD has moved to 82 Christie 
Street, St Leonards. NSW 2065. The phone number 
is unchanged: 43 0673. 

DAVID J. REID (NZ) LTD, 3-5 Auburn Street, 
Takapuna, Auckland 9, New Zealand, has been 
appointed NZ distributor for semiconductor 
products manufactured by Texas Instruments Inc, 
USA. Mr Len Carter, manager of the professional 
division for David J. Reid, is in charge of semi 
conductor sales. 

HY-Q ELECTRONICS PTY LTD, PO Box 256, 
Frankston, Vic 3199, is to commence manufacturing 
quartz crystals in Singapore. The new operation, Hy- 
Q Electronics International Pth Ltd, will be in 
production early in 1972 using a new air-conditioned 
factory already under construction. Hy-Q 


T. & M. ELECTRONICS 

P.O. Box 57. HABERFIELD 2045 


BC107 

55C 

DIODES 


BC108 

45C 

OA91 

17c 

BC 109 

50C 

OA95 

30c 

BF115 

60c 

OA202 

50c 

BC177 

60c 

BA102 

90C 

BRY39 

$1.35 

IN 4004 

35c 



IN 4007 


AC127 

80c 

(1 amp lOOOv) 

70C 

AC128 

70C 

BYZ13 


AC 127 / 128 

$1.50 

6 amp 200v 

60c 

AC187 ' 188 

$1.70 



AD161 / 162 

$2.70 

SILICON BRIDGES 

AD149 

$1.50 

1A lOOv 

$1.10 

2 N 2926 

65C 

1A 400v 

$1.60. 

2 N 3053 

$1.30 



2N3054 

$1.50 

ZENERS, 


2N3055 

$1.60 

all voltages 

mat. pr. 

$3.40 

3-3 to 33v. 


2N5459 

$1.00 

BZY88 type 

55C 



1.5 watt type 

$1.00 

MPF105 

$ 1.00 





SCRs 


2N5485 

$1.80 



OC44-45 

40c 

15a lOOv 

$2.00 

OC72 

40c 

(suit power supply 

OCP71 

$2.90 


prot.) 

TAA300 

$2.85 

I5a400v 

$3-00 

Post 

75c 

(C.O.D. 60c) 



RETURN MAIL SERVICE 


SEMI-CONDUCTOR SPECIALISTS 


Electronics has been joined in the venture by 
0‘Connors Pty Ltd, a Singapore-based organisation 
with a 30 per cent holding in the new company. (£ 


LANTHUR ELECTRONICS 


Electronic component wholesalers 

69 BUCHANAN AVENUE, NORTH BALWYN, VICTORIA 3104 


Telephone 85 4061 


SECURITY ALARM 
COMPONENTS 

Assemble and install your own burglar alarm 
system. Lit. avail, on request. 

Pressure mats — Ultra thin long life. 32" x 22". 


BASIC LAMP DIMMER KIT 

Consists of 6 amp. triac, diac, switch pot., ferrite 
rod inductor, 4 res., 2 caps., and circuit. 

$5.95 

Including postage. 


$10.75 

Plus pack, and post., Vic. 40c; Other 70c. 


ELECTRONIC SIREN 
MODULE 


Produces up aown wail or warbler effect when 
connected to reflex horn. Can operate 4 horns at 
once. Load 2 to 16 ohms. DC input 12 volts at 130mA 
per 8-ohm load. Specify wail or warbler when 
ordering. 

$16.95 


Plus pack, and post. 25c. 


REFLEX HORN SPEAKER 

Suitable for above use. 8-ohm impedance. 

$10.95 

Plus pack, and post., Vic. 40c; Other, 70c. 


SINGLE-SECTION LOCAL 
ALARM 

Key switch operation. DC supply 12v at 200uA when 
set. Output to bell, buzzer, etc. 12V at 600mA. Built 
in test lamp. 

$21.50 

Plus pack, and post., Vic., 40c; Other, 70c. 


AMPLIFIER MODULE KIT 

Consists of PC board 3V4" x 2V 2 ", 4 Fairchild 
trans., 5 caps., 6 res., circuit and wiring diagram. 
3.5 watts RMS with 20V DC input. 

$6.50 

Including postage. 


B / C TUNER KIT 


Solid state mounts on board 5’/4" x 2". C / W 8" 
aerial rod, 2V 2 " dial knob, hardware and instr. DC 
input 9V at 5mA. Bandwidth 8KHz. V 2 to 1 volt 
output. Ideal for Hi-Fi amps., tape rec. etc. 

$18.95 


Assembled ready to use 


$20.50 


Plus pack, and post., 25c. 


SPEED CONTROLLER 

Regulates speed of hand tools down to stop without 
loss of torque. Suitable only for AC / DC or brush 
type motors. C/ W flex and plug. 


500 watt size (2 amp.) . $11.50 

2500 watt size (10 amp.) . $19.50 


Plus pack, and post., Vic.. 40c; Other, 70c. 


ELECTROLYTIC CAPACITORS 


BASIC POWER SUPPLY OR 
BATTERY CHARGER KIT 

Delivers 6 or 12 volts DC at 4 amps. Consists of 
Transformer, Sel. bridge rect., ballast res., pair 
batt. clips, circuit and instr. 

$13.95 

Plus pack, and post., Vic., 40c; Other, 70c. 


Pack of 35 cont. 5 each 3, 5, 10, 50, 100 mfd. 10VW., 
25 mfd. 25VW., 250 mfd. 12VW. S4 „ 

Including postage, 


TRANSISTORS — Fairchild 


AVI 120 pnp AY1121 npn. 85c each 

AY6108 npn AY6109 pnp.Sl-50 each 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


PA handbook 

PUBLIC ADDRESS HANDBOOK by 
Vivian Capel. Stiff covers, 208 pages, 8 Zi x 
SVi inches, illustrated by line diagrams. 
Published, 1971, by Fountain Press, 
London. No information on Australian 
price. 

This is one of those books that inspires 
confidence almost as soon as one begins to 
look through it. The preface is clear and direct, 
the index promising in its content, while initial 
reading of the text suggests a tight, economical 
writing style. The impression of planning grows 
as one turns over the pages. There are no 
obvious variations in the level of writing and 
each aspect leads logically into the next. 

Here are the chapter headings: Basic 
Principles — Microphones — Microphone 
Mixers — Amplifiers — Loudspeakers — 
Assembling the System — Avoiding Feedback 

— Planning Reliability — Auxiliary Services 

— Live Music — Outdoor Public Address — 
Practical Systems — Fault Finding — Setting 
Up in PA. 

The material in these chapters is intended for 


JEMCO 

HIGH SENSITIVITY 



us-105 MULTIMETER 

UNBEATABLE FOR VERSATILITY, 
ACCURACY, RELIABILITY, VALUE 

• 50/000 Ohms / Volt. 

• Double overload protection. 

• Polarity reversing switch. 

• 10 amp AC & DC ranges. 

• Resistance to 200M. 

RANGES 

DC V 0.25/ 1 / 2.5/ 10/ 50 / 250/ 1000 
AC V 2.5 ' 10 50 / 250/ 100 
DC A 50uA, 1/ 25/ 500mA, 10A 
AC A 10A 

Ohms Rxl / xlO/ xlOO/ xl K / xlOK 
Size: x i’V' x 1 v a " 

Price: S36.20 incl. S.T. 

also: Popular US-100 model 

20,000 O V $31.50. 

Warranted 3 months—Repair Service. 

Available ex stock from leading merchants or sole 
Australian distributors: 

INDEVA PTY. LTD. 

24 BELLEVUE ROAD, 

BELLEVUE HILL, 2023 
Tel.: Sydney 36 4401 


the reader who already has a modest 
background in electronics but no real 
knowledge of sound reinforcement. He could 
be an enthusiast connected with a church or 
social group, a technician in some other field of 
electronics, or a radio/TV serviceman keen to 
broaden his business activities. 

The discussion envisages the more elaborate 
installations but takes in the simpler equipment 
and more commonplace situations which a 
would-be PA man would encounter in 
building up experience. 

Having formed these impressions, it is not 
surprising to learn from the inside flap of the 
dust cover, that the Author has had 
considerable trade experience, is an enthusiast 
and an amateur musician, and is not almost 
fully occupied as a technical writer. 

I noticed what I think is a minor error on 
page 15 but it would be carping to do more 
than mention it. It’s a very useful and a very 
well written book. 

Our review copy came direct from the 
publishers. (W.N.W.) 

Linear systems 

INTRODUCTION TO LINEAR SYSTEM 
THEORY, by C. T. Chen. Published by 
Holt, Rinehart and Winston Inc, New 
York, 1970. Hard bound, 6 '/zin x 9 */ 2 in, 
431pp, many diagrams. Price in Australia 
$15.75. 

This is a fairly advanced book, written for 
use by senior undergraduate and graduate 
students at university, and for independent 
study and reference by design engineers and 
applied mathematicians. Much of the material 
was written by the author as lecture notes for a 
graduate course in system theory at the State 
University of New York, where he is Associate 
Professor in the Department of Electrical 
Sciences 

The book is concerned mainly with the 
analysis and introductory design of linear 
systems. It develops the relevant concepts 
using both the conventional transfer function 
approach and the more modern technique 
using state variables. The mathematical 
background assumed is a working knowledge 
of matrix manipulation and an elementary 
knowledge of differential equations. 

The material presented and its organisation 
are revealed by the chapter headings: 1 — 
Introduction; 2— Linear Spaces and Linear 
Operators; 3— Mathematical Descriptions of 
Systems; 4— Linear Dynamical Equations 
and Impulse-Response Matrices; 5 — 
Controllability and Observability of Linear 
Dynamical Equations; 6— Irreducible 
Realisations of Rational Transfer-Function 
Matrices; 7— Canonical Forms, State 
Feedback, and State Estimators; 8— Stability 
of Linear Systems; 9— Linear Time-Invariant 
Composite Systems. The book ends with five 
mathematical appendices, an extensive 
reference list and a topic index. 

As one would expect from HRW, the book 
is very well presented in all respects. It should 
be of considerable interest to lecturers and 
students concerned with course on systems 
theory. 
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The review copy came from the local of 
of the publisher, who advises that coj 
should be in stock at all major bookstores 
the time this notice appears. (J.R.) 

Electronics dictionary 

A DICTIONARY OF ELECTRONF 
Third Edition. Compiled by S. Han 
Paper covers, 416 pages, 7 x 4Vi incl 
Published by Penguin Books. Price 
Australia $1.55. 

It is indeed a comment on what is virtuall 
young science when it warrants the publicat 
of its own dictionary. It is no less eloquer 
comment that there is a market for sucl 
volume in the popular paperback form. 

But, looking through the dictionary, ther 
no suggestion that the author has had 
stretch a point to find enough words to fill 
pages. The words and phrases that meet 
eye are those that one encounters in techn 
literature. In some cases the reader is refer 
to better known words; in other cases, 
meaning is given; in still others, particuh 
where units are involved, a quantita; 
definition is given, along with relevant formu 

Could you define the ampere? Or nomin 
the constituents of celluloid? Or remem 
what Celotex is? What about MALLAF 
that featured some time ago in the news? 
MANIAC? 

There are thousands of words and phra 
which earn for this book a place on the si 
alongside the regular dictionary in the hoi 
office or workshop of anyone who 
anything to do with electronics. It will certai 
find a use in the editorial offices of “El 
tronics Australia”. 

Our copy came from the publishi 
(W.N.W.) 

Magnetic recording 

HANDBOOK OF MAGNETIC RECOR 
ING by Finn Jorgense. Stiff paper covt 
192 pages 5Vi x 8‘/2 inches. Published 
TAB Books, Blue Ridge Summit, F 
USA. No 529. Price in Australia $ 6 . 
Hadr cover version $9.95. 

This book carries no accreditation of i 
author and no statement of his aims in writ 
it. However, one would judge from the chap 
headings that his intention has been to prov 
a broad coverage of the subject: Magnt 
Recording and Playback — The Tb 
Recorder — The Transport — Magne 
Heads and Tapes — Amplifiers a 
Equalisation — Selection of Tapes a 
Accessories — Applications and Proper U: 
of Tape Recorders — Care and Maintenar 
— Specialised Techniques — Measuremei 
and Standards. 

Looking over the early chapters, one ga: 
the impression that the book has been prepar 
for the uninitiated, for the text is pitched at 
quite elementary level. But then, suddenly, o 
encounters a discussion of servo motor conti 
and the obscure behaviour of mini 
magnetised particles, which is at a qu 
different level. 

At the end of each chapter is a list 
undoubtedly authoritative references. The 
look impressive but raise the question as 
whether the reader of such a book would 
either able or inclined to use them. In fact, o 
cannot but wonder whether they ha 
influenced the author's own selection 
material. The impression of the overall tej 
gained by this reviewer, was not one of 
smooth, systematic approach, but rath 
technical rock hopping! 

Combined with this was a feeling of unea 
engendered by various statements that we 
noticed while perusing the text. On page 5, f< 


114 











xample: '‘Recording quality was improved 
Dme 20 decibels by the addition of AC bias'’. 

On page 124 the impedance of a 
licrophone channel is quoted as typically 
00,000 "which matches quite well with a 
rystal microphone”. In fact, the load normally 
pecified for crystal microphones is from 2 to 5 
legonms. 

There follows a discussion of frequency 
)sses due to cable capacitance which would 
ever have got past the eyes of "Electronics 
Australia” sub-editors. 

On page 138, the reader is encouraged to 
lip leads from the tape recorder directly on to 
le loudspeaker connections of another piece 
f equipment. There is considerable (and 
ebatable) discussion about the frequency 
ontent of the signal so obtained, but no word 
f warning about the possible hazsrds of a clip- 
;ad connection. 

Undoubtedly the book contains a lot of 
seful information but, in the face of 
eservations of the kind mentioned, it cannot 
eally be recommended. (W.N.W.) 


.ITERATURE — in brief 

PLESSEY DUCON PTY LTD, PO Box 2, 

'illawood, NSW 2163, has available a condensed 
roduct listing giving details of products available 
trough each of the units comprising the company: 
4ain products unit; Professional components dept; 
lattery systems unit; and Cardboard products and 
rinting unit. Also available are product data sheets 
or: Ceramic capacitors; types 1 and 2, and RF 
•ower series CAA; Carbon composition 
ictentiometers, style A; Polyester dielectric 
apacitors, type DFK; Nickel cadmium cells, SAFT 
/oltabloc series VR, and batteries, SAFT Voltabloc 
eries VB. 

STANDARDS ASSOCIATION OF 
iUSTRALIA, 80 Arthur Streci, North Sydney, 
4SW 2060, has published the following new 
Australian standards. Copies may be obtained from 
he various offices of the association at the prices 
iOted. 

AS 1013. Shunt capacitors for connection to 
tower frequency systems, particularly for power 
actor correction and/or voltage regulation. Price 
13.20 each. 

AS 1102 part 9. It specifies a set of graphical 
ymbols for use in logic diagrams describing, in 
>articular. binary logic for electronic systems. Price 
>2.40 each. 

AS C399. Phenolic resin bonded laminated paper 
.heet of good punching quality for general insulation 
>urposes for use in the manufacture of electronic 
;omponents. Price $2.40 each. 

TELECOMMUNICATION JOURNAL, Vol 38, 
No 9, September 1971. Published by the 
international Telecommunication Union, Place des 
Nations, 1211 Geneve 20, Switzerland. Contains 
.he following articles: The telecommunications 
nfrastructure in Latin America; The International 
Consultative Committees and the problems of new 
or developing countries — a review of progress; 
Ionospheric hysteresis. Under the heading of “Ideas 
and achievements" are features on: Inauguration of 
the Effelsberg radiotelescope; Unique communi¬ 
cations system for high-speed trains.The section on 
“Union activities" contains short reviews on the 26th 
session of the ITU administrative council, and a 
meeting of the joint sub group of Working Parties 
RTG and 11/3 of the CCITT. 

MICRONEWS, September 1971. A newsletter 
published by Fairchild Australia Pty Ltd, 420 Mount 
Dandenong Road, Croydon, Vic 3136. Gives 
principal features of : TTL/MSI 9338, 8-bit multiple 
port register; TTL/MSI 9348, 12-input parity 
checker/generator; TTL/MSI 9350, decade counter; 
TTL/MSI 9356, 4-bit binary counter; TTL/MSI 
9360/74192 and 9366/74193, up/down decade and 
binary counters; Pressure transducers; Doppler 
radar module; In development — high intensity, 
narrow beam light emitter. 

VARISCOPE, Val 1, No 4, September 1971. 
Published by the election tube and device group of 
Varian Pty Ltd. 82 Christie Street, St Leonards, 
NSW 2065. Contents include: Varian-CTC 
transistors; Conduction cooling of power grid tubes; 
HS6 series SCR water-cooled heatsink from 
National; National readout tube; Long life CW 
travelling wave tube; Microwave filters. Q 


LAFAYETTE GUARDIAN "6000” 6-BAND 


Beacon - Broadcast - Marine - FM - Aircraft - VHF 
Portable Radio with Radio Direction Finder 



$169.50 

Including 
Sales Tax 


Rotatable Antenna 
for Beacon, Broadcast & 
Marine Band Reception 
& Direction Finding 


Signal Strength 
Tuning/ Battery 
Meter 


Tunes 
6 Bands 


Squelch 

Control 


BATTERY OR 240V AC OPERATION 


6 BANDS (1) 180-380 KHz (2) 540-1600 KHz Broadcast (3) 1.6-4.6 
MHz Marine (4) 88-108 MHz FM (5) 108-136 MHz Aircraft (6) 147- 
174 MHz FM VHF 


The Guardian “6000” is Lafayette’s most advanced deluxe Portable Battery/Electric 
Radio for top reception plus Direction Finding. 19 Transistors. 14 Diodes and 2 Therm¬ 
istors. Complete with comprehensive Operating Manual. 


HA-600A Solid State Communications Receiver 



GENERAL 

COVERAGE 

HA-600A 

$199.50 

Including 
Sales Tax 


5 BANDS 


150-400 KHz, 550-1600 KHz (Broadcast Band), 1.6 4.8 MHz, 4.8-14.6 MHz, 
10.5-30 MHz- 


OPERATES FROM 12 VOLTS DC (negative ground) OR 220*240 VOLTS 50 Hz 


• Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

• Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulated with Zener Diodes. 

• Product Detector for SSB- CW. 


• Edge illuminated Slide Rule Dial with "S'- 
Meter. 

• Continuous Electrical Bandspread Calibrated 
80— 10M. Amateur Bands. 

• Variable BFO, Automatic Noise Limiter. 

• Speaker Impedance: 4 to 16 Ohms. 


LAFAYETTE ELECTRONICS 


Division of Electron Tube Distributors Pty. 
Ltd. 

All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 
VIC., 3182. Phone 94 6036 


LAFAYETTE Communications Receivers are also 
available from :— 

RADIO HOUSE PTY. LTD, 306 Pitt Street and 760 George 
Street, Sydney, N.S.W. 

TISC0 AGENCIES, Overend and Hampton Streets. 
Woolloongabba. Q’land. 

WILLIS TRADING CO., 445 Murray Street. Perth. W.A. 
McCOY’S RADIO & MUSIC CENTRE, 379 Invermay Road, 
Mowbray, Launceston. Tas. 


TRADE REPRESENTATIVES 


S.A.: Tyquin Distributors Pty. Ltd-, 13 Deacon Ave., Richmond — Phone 57 8153- 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth — Phone 21 7861. 
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AMATEUR I 
NEWS AND 

by Pierce Healy, VK2APQ 



Lessons from the ITU Conference 


Arising from discussions at the 1971 ITU World Administrative Radio 
Conference for Space Telecommunication, several factors need very serious 
consideration and remedial action if the Amateur Service is to retain its status. 


The WARC was held at the ITU headquarters in 
Geneva during June and July 1971. Official reports, 
editorials and reports in overseas magazines, all 
stress the need for positive action by all amateurs to 
ensure that the Amateur Service retains at least its 
current status among members of the International 
Telecommunications Union. 

It is also a legitimate observation that, had not the 
Amateur Service been representated by the 
International Amateur Radio Union, fully 
experienced in discussions at international level, 
amateurs would not have fared nearly as well as they 
did, 

Details of the frequencies assigned to the Amateur 
Satellite Service, and the IARU team who 
represented the Amateur Service as accredited 
observers, were given in last month's notes.However, 
extracts from a 20-page booklet on the Space 
Conference, issued by the IARU Region I Division, 
provides further information on the discussions and 
decisions made at the conference. 

Seven committees were formed to carry out the 
work of the conference. Each committee was split 
into smaller working groups. Proposals concerning 
the amateur service appeared on the agenda of 
Committee 5 and subsequently assigned to Working 
Group 5C. Included in this group's agenda was; 
meteorological satellite service, earth resources 
satellites (ERS). standard frequency and time signals, 
amateur service. 

The chairman was K. Olms (Fedeal Republic of 
Germany). 

The second meeting of Working Group 5C was 
devoted solely to amateur service proposals. 
Proposals were received from :— Argentina, 
Australia, Belgium, Canada, Federal Republic of 
Germany, France, Greece, The Netherlands, New 
Zealand, United Kindgom and the United States of 
America. Subsequent proposals were received from 
Cuba, Mexico and the USSR. These latter were of a 
general nature rather than the detailed type received 
prior to the start of the conference. 

The working group decided against the use of 
space techniques by the Amateur Service in the 
regional bands 50MHz-54MHz, 146MHz-148MHz 
and 220-225MHz. There were two differing opinions 
concerning the use of space techniques in the shared 
band 420-450MHz. Some delegates were against the 
proposal and others could accept use in a reduced 
portion of the band, subject to a provision for non¬ 
interference and cessation of emissions from amateur 
satellies, if required. 

The decision of Working Group 5C was 31 votes 
against to 25 votes for, with nine abstentions. Any 
allocation in the bands 1215MHz and above was 
rejected by 46 votes to 18 votes, with seven 
abstentions. Several countries including the United 
Kingdom, Italy and New Zealand reserved the right 
to re-introduce proposals relating to these bands, in 
the plenary session of the conference. 

Due to the extremely large input of documents to 
the printing service at the conference, the issue of 
papers for the final plenary meetings was 
considerably delayed. To some degree this allowed 
the IARU team to do further work in an attempt to 
reduce opposition to the proposal. It was thought by 
the IARU team that almost all of the opposition was 
due to (a) lack of information concerning past and 
future amateur space activities, or (b) a blind 
illogical approach to all amateur activities. 

In an attempt to remedy the first point the IARU 
prepared a document entilted “Space Techniques in 
the Amateur Service” which was distributed through 


the official conference document service. As a follow 
up, the IARU Region*1 booklet containing an article 
by P. I. Klein, K3JTE, and G. Jacobs, W3ASK, 
entitled “Satellites in the Amateur Service”, was 
distributed to all Committee 5 spokesmen. 

The reintroduction of two proposals relating to 
frequency allocations above 146MHz, foreshadowed 
by the United Kingdom and Italy, came before a 
special meeting of the conference plenary session on 
July 15. One was the UK proposal relating to 435- 
438MHz, the other the Italian proposal concerning 
the 1215MHz, 5650MHz, and 10,0O0MHz bands. 

The case for the amateur service was introduced 
by Mr Baptiste, head of the United Kingdom 
delegation. France, Greece, Philippines, Saudi 
Arabia and Uganda all spoke in favour of the 
proposal, whilst Malaysia registered an objection. 
After 35 minutes of discussion the conference 
approved the United Kingdom proposalJ>y 63 votes 
to three (Indonesia, Iraq and Iran), with 14 
abstentions. Unfortunately, the proposals by Italy 
were rejected. 

This meeting was the last at which matters 
concerning the Amateur Service were discussed. 
Subsequent plenary meetings ratified the proposals 
already accepted. These are now part of the radio 
regulations, commencing 1st January 1973. 

Referring to future conferences, the situation is 
summed up in the booklet as follows: 


the amateur service appeared to have some sinisl 
possibilities. 

“The next scheduled ITU conference will ta 
place in 1974 when matters affecting maritii 
mobile service will be discussed. In this connecti 
the proposals made by Sweden at the Space Cc 
ference to reallocate part of the 432MHz ba 
should be noted. It is likely that there will be simii 
proposals made in the future affecting this part of t 
frequency spectrum. A future world administrati 
radio conference, with powers to alter all or a 
frequency allocations, could prove disastrous for t 
Amateur Service. 

“Whatever the support provided by delegations 
those countries where amateur radio has be 
established for many years and is respected ai 
accepted, their views could be completely ignored 
an unfavourable vote in a conference session. T 
lesson for all national societies and the Internatior 
Amateur Radio Union is therefore clear; there mi 
be a logical and unified approach to natior 
administrations to ensure that at future conferenc 
the amateur service will receive the support to whi 
it is entitled. 

“The three regional organisations of the IARU a 
in a favourable position to co-ordinate t! 
approaches by national societies and to ensure th 
this vital work is commenced without delay. Tl 
presence at the conference of an IARU observ 
team representing all regions proved to l 
worthwhile and, with the support of amateurs wl 
were members of national delegations, ensured tl 
proper attention to matters concerning amatei 
radio. 

“However, many delegations came to tl 
conference with their viewpoints already establishe 
and it would be unrealistic to expect that these coul 
be readily changed. The work of amatei 
representatives at a conference must be preceeded fc 


“Bui we can’t operate 
it! We haven’t got a 
licence! 



“The intense opposition to the amateur proposals 
provides a clear warning that, at future 
administrative conferences, all or any of the amateur 
allocations could be altered or suppressed. The 
experience indicates that the two areas where 
intensive work by amateur representatives is 
necessary are: (1) in the CEPT countries 
(Congerence Europeene des administrations des 
postes des Telecommunications) which had decided 
at a CEPT meeting, held in Berne prior to WARC, 
to oppose space techniques in bands shared by 
amateurs with other services. 

(2) The newly-developed countries of Airica. “On 
the one hand there is opposition said to be based on 
technical grounds, although many of the reasons are 
incorrect. In so far as Africa is concerned the 
opposition appears to be based on a complete lack of 
information and understanding. To some delegates 


effective liasion between the national society and th< 
administration. This preparatory work is vital if the 
Amateur Service is to maintain its status ane 
increase the facilities available. 

“No account of the conference would be complete 
without expressing the thanks of the Amateur Servia 
to those persons and delegates at Geneva whc 
provided so much assistance and advice. It is quite 
certain that without the efforts and assistance of the 
delegations of Italy, New Zealand, the Unitec 
Kingdom and the USA, the case for amateur radic 
would have been virtually unheard and the proposal: 
dismissed with the minimum of discussion.” 

In the October issue of “QST”, official journal o 
the ARRL, reference was made in the editorial t( 
reasons which the IARU team found were behind th< 
opposition expressed by delegates towards frequenc; 
allocations to the Amateur Service. These were quit 
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aried and are quoted here as a further indication of 
ttitudes to be overcome. It also shows the necessity 
>r the Amateur Service to put its own house in order. 
“One of the African delegates said that the basis 
f his decision to vote against us was; ‘I issue the 
mateur licenses in my country. We have about a 
azens licenses outstanding, only one to a native; the 
st are mostly engineers and technicians from other 
mntries, here professionally to help us to develop 
ur communications systems. As required, I make a 
>rmal inspection of their amateur installation, and 
id an XYZ transceiver of about 150 watts, which is 
le. But a few days later I happen to be passing by 
nd drop in for a visit. Something new has been 
dded — a 2KW amplifier which does not comply 
ith our power limits. 

“ ‘The same sort of thing happens time and again, 
jrther monitoring of the operation of most of these 
;ople indicates that night after night they handle 
hone patch traffic, some personal but some 
ordering on business transactions — all wholly in 
iolation of my regulations. Frankly, I feel I cannot 
iscipline these people too much because they are 
Iso (in a sense) working for my government and 
ideed contributing a good bit to our development, 
ut I cannot encourage continuing illegal operation 
id therefore feel I cannot support additional 
ivileges for you’. 

“The second reason came from several sources, 
fou fellows aren’t amateurs any more. An amateur 
; supposed to be primarily an experimenter, to build 
is own equipment, to try out new circuits, to 
evelop ideas. You did this years ago, but no longer. 
.11 you do is lay out a few hundred dollars and buy 
:ation equipment entirely 'commercially made, 
/hen something goes wrong, you even send it back 
d the manufacturer for repair. You are not 
mateurs; you are just communicators. We can’t 
fford frequencies for such activities.’ 

“The second comment did not come from darkest 
vfrica, or an undeveloped country. It came from 
elegates of several of the most enlightened and 
'rogressive administrations; It should be added that 
his view was not universal among all delegates of 
aid countries, but at least in one case it was strong 
nough to cause the loss of a needed vote in our 
ivour. 

“It represents a view towards amateurs in general, 
ather than isolated instances such as the African 
ncident mentioned. It suggests that if this recent 
inference had dealt primarily with our high 
requency bands, results might not have been at all to 
>ur liking’’. 

“It seems that the future of the Amateur Service 
vill depend to a large degree on the support that 
imateurs give to their national societies. By the same 
oken it is most necessary for the officers of such 
>ocieties to ensure that the facilities offered by 
societies attract members. Also that they themselves 
Jo not become divorced from the views and wishes 
>f members in general.” 

ROSS HULL MEMORIAL CONTEST 

The Federal Contest Committee of the Wireless 
institute of Australia invites all Australian and 
overseas amateur operators and short-wave listeners 
:o participate in this annual contest which is held to 
perpetuate the memory of Ross Hull whose interest 
in VHF/UHF did much to advance the art. 

A Perpetual Trophy is awarded annually for 
competition between members of the Wireless 
Institute of Australia in Australia and its Territories, 
inscribed with the name and life work of the man 
whom it honours. The name of the winning member 
of the WIA each year is also inscribed on the 
Trophy. In addition the member will receive a 
suitably inscribed certificate. 

Object: Australian amateur operators will endeavour 
to contact as many other amateurs as possible, in 
Australia and overseas, under the following 
conditions. 

Date of Contest: From 0001 hours Eastern 
Australian Standard Time, December 11, 1971, to 
2359 hours Eastern Australian Standard Time, 
January 23, 1972. 

Duration: Any seven calendar days within the dates 
mentioned above, not necessarily consecutive. These 
periods are to be at the convenience of the operator. 
A calendar day is from 0001 hours EAST to 2359 
EAST. 


RULES 

1. There are two divisions, one of 48 hours 
duration, and one for seven days. In the seven-day 
division, there are four sections:— 

(a) Transmitting, Open. 

(b) Transmitting, Phone. 


STEREO HEADPHONE 
SPECIAL 


O 

€9 


$4.95 

P.& P.50C. 


WILLIS TRADING CO. 

445 MURRAY ST., 
PERTH, W.A. 

21 7609 


BRAND NAME—80hm 
Res. 20-12 KHz. 


Sinclair 
PROJECT 60 





An attractive alternative for 
the enthusiast prepared to 
assemble these excellent 
modules to make a stereo 
assembly. Z.30 24 watt Power 
Amplifier (2 required). 
Stereo Sixty Control / Pre 
Amplifier PZ.5 Power Supply 


SINCLAIR PROJECT 60 
Package deal. 

Also available — Sinclair 
design chassis and cabinet. 
$ 11 . 00 . 


CASSETTE TAPE DECK 
MECHANISM. 

2-track, R / P and erase head. 
6V motor. 

$21.80. P.P., 90c. 


MURATA CERAMIC 
FILTERS 

BF B 455 38C 

SFB 455A 68C 

SFD455B . 80c 


-L 




m 

a 


VHF 

CONVERTER 

TUNER 

110-136 MHZ 
couples to 
broadcast 
receiver. 

$14. 

P.P., 50c. 


INTEGRATED 

CIRCUITS 


AUDIO 

1 Watt, 2 Watt, 3 Watt, 5 Watt, 
10 Watt, 25 Watt, 50 Watt, 
RMS. 

From $3.60 to $45.00. 


CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


Suitable for cars, boats and 
trucks. Increases per¬ 
formance, points and plugs 
last longer. 

All components including 
ready wound transformer, 2- 
silicon transistors and circuit 
board. State whether neg. or 
pos. earth required. 

$27.75. 

Wired and tested, $34. 

Also E/A CDI Kit, $22. 

P.P., 90c. 




MAILORDER 
Box X2217 
L G.P.O. i 
^ PERTH M 

6001 i 


AMPLIFIER TUNER 

$126.00 «3.80 

PLAYMASTER 132 
TUNER AMPLIFIER KIT 
40W per channel. 




DIGITAL CLOCKS 

240V, 2W. 

12 Hour, plus seconds. 
Dimensions 
169 x 72 x 79mm. 
SPECIAL —$11.75 
Pack and Post. 60c. 
Also new models, 24-hour 
type, from $16.60. 



7W Stereo Amplifier, 50-20,000 
Hz. In oiled timber Cabinet. 
$34.50 complete. 

Post and pack. $1. 



TRANSISTOR 

TESTER 

Tests FETs, 
transistors 
and diodes. 
Full kit 


Post 75c. — $13.50 



TRIO COMMUNICATION 
RECEIVER MODEL 9R.59DS 
$190 

4 band receiver covering 550 
Kc/ s to 80 Me / s continuous 
and electrical band-spread on 
10, 15, 20, 40 and 80 metres, 8 
valve plus 7 diode circuit, 4/8 
ohm output and phone iack. 
SSB-CW t ANL • Variable 
BFO • S Meter • Sep. band- 
spread dial • IF 455 Kc/s • 
Audio output 1.5 W • Variable 
RF and AF gain controls. 
115/ 250V. AC Mains. 
Beautifully designed. 


NEW 

KIT 


S.E.W. 

M.D. 

METAL DETECTOR 


Complete kit — 5 transistors, 
pc board, speaker and in¬ 
structions. Lots of fun — will 
detect buried metal, coins, 
etc. 

$36.50 

Pack-post $1.50 




SMALLEST RADIO KIT 
IN AUSTRALIA 

1 %in x 1 %in x 15/ 16ln. Uses 

2 silicon transistors and high 
impedance magnetic ear¬ 
phone. 

5-stage reflex circuit and 
ferrite aerial. 

Complete kit with in¬ 
structions, $6.75, 35c Pack 
post. 

Batteries required: 2 Mercury 
cells type RM675. 


NEW MODEL 

j 

ikfi 


TRANSISTOR RADIO KIT 

7 silicon transistors, 2 diodes, 
complete with instruction 
book and all components. 

Special price.$10.75 

Wired .$11.75 

Post and pack, 75c. 



8 TRANSISTOR RADIO KIT. 

USES SILICON TRAN¬ 
SISTORS AND DIODES. 
COMPLETE with In- 
structions. Carrying case and 
earphone. $16.50. Wired, 
Tested, $18.50, Post and Pack 
75c. 



BOYS' CRYSTAL SET KIT 

Complete with plastic cabinet, 
earphone and instructions. 

$2.50 plus post., 50c. 

Extra — add-on kit. Convert 
your crystal set to a one- 
transistor radio. 

$1.50 plus battery 


BASIC POWER SUPPLY 

Kit 6, 9 or 12V, Contains 
transformer, rectifier, 
capacitor and instructions. 
$3.85. P.P. 50c. 


PERTH ELECTRONIC PARTS CENTRE 
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NEW AIL TRANSISTOR STEREO AMPLIFIERS WITH IN-BUILT AM TUNE* 
ULTIMATE IN DESIGN — LONG DEPENDABILITY 

USING ALL SILICON TRANSISTORS 40 WATTS - RMS 


SPECIFICATIONS: 

20 watts per channel RMS. 

Total output 40 watts RMS. 
FREQUENCY RESPONSE: 

From 20 to 20,000Hz± IdB. 
HARMONIC DISTORTION: 

Less than 1 per cent of rated output. 
HUM AND NOISE: 

Aux 70dB, Mag 50dB. 

INPUT SENSITIVITY: 

Mag 3mV, Aux 200mV. 

SPEAKER IMPEDANCE: 8 ohms. 
EQUALISED: Mag RIAA. 

TONE CONTROLS: Bass, 50Hz + 12dB; 
Treble, 10KHz±12dB. 

LOUDNESS CONTROL: 50Hz lOdB. 
SCRATCH FILTER: 

(High filter) at lOKHz 9dB. 

RUMBLE FILTER: 

(Low filter) at 50Hz 5dB. 

PROVISION FOR TAPE RECOR¬ 
DER: Record or playback with DIN 
plug connection. 

PROVISION FOR HEADPHONES: 

With headphone / speaker switch on 
front panel. 

DIMENSIONS: I 6 V 2 x 5V 2 x llin deep. 
TUNER : This unit can be supplied with 
either valve or transistor tuner with a 
coverage of 530 to 1600 KHz. Calibrated 
dial available for all states. 

THE CIRCUIT incorporates regulated 
power supply with transistor switching 
protection for output transistors. 26 
silicon transistors plus 5 diodes are 
used. 



$134.00 

PLUS FREIGHT 

(CABINET EXTRA) 

MODEL C300/20/T 

(with Tuner) 


$108.00 

PLUS FREIGHT 

(CABINET EXTRA) 

AMPLIFIER ONLY 

Specifications as above but with 
the added feature of front panel 
switch which allows selection of 
two speaker systems. 



MODEL C400/20 


Cabinets for above in teak or walnut with metal trim, $10 extra. 


THE NEW MAGNAVOX 8-30 SPEAKER SYSTEM 

Complete System (1.6 cubic ft.) in Walnut or Teak Veneer, Oiled Finish, 
(regret no mail orders for complete system.)-$60.00 

Speaker Kit (less cabinets) COMPRISING 1-8/ 30 Speaker, 2-3TC Tweeters, 1 - 
3in. Tube, 1-4 or 2uF Condenser, Innerbond and Speaker Silk Available in 8 or 
15 ohms. Postage $1.50 extra. $29.50. 


NEW 6 WATT STEREO AMPLIFIER WITH AM. TUNER 



FREIGHT <£ PACKING EXTRA 

N.S.W. $1.75 
Interstate $2.75. 

Dimensions 12 V 2 " x 3Vz" x 9” deep 


A high quality stereo amplifier incorporating the new Plessey SL403D I.C. audio am¬ 
plifiers with separate bass and treble controls with inbuilt high gain A.M. tuner giving a 
coverage of 530 to 1600KHZ with calibrated dial available for all States. Timber cabinet 
available in teak or walnut oiled finish. 

SPECIFICATIONS: 

DISTORTION: 

Less than 1.5 per cent THD at lKHz, less than 0.5 per cent at lOOmW at lKHz. 

SIGNAL TO NOISE RATIO: 

-62dB with respect to 3 watts into 8 ohms. 

FREQUENCY RESPONSE: 

Within 2dB from 20Hz to lOOKHz. 

TONE CONTROLS: 

Bass control 15dB boost or cut at 50Hz, treble control 14dB boost or cut at lOKHz. 

INPUT SENSITIVITY: 

250mV for all imputs, tape, aux. or phono. 

SHORT CIRCUIT PROTECTION. 


Above amplifier tuner supplies with two Magnavox 8 WRMkV speakers, two 3TC tweeters, 2 4mfd. condensers and Garrard 
SRP22 record player with Sonatone ceramic cartridge. 

Details of speaker cabinet with innerbond and speaker silk supplied. # $130.00 FREIGHT EXTRA 


NEW ALL-TRANSISTOR AM TUNER WITH PREAMPLIFIER 



.00 


Suitable for use with all valve or transistor HI-FI amplifiers, tape recorders -'or PA 

amplifiers 

SPECIFICATIONS 

Frequency coverage 530 to 1600KHz, bandwith 9KHz. Inbuilt aerial, provision for 
external aerial. 240V AC operation. Dimensions lO 3 /* x 6 x S'/zins. Output variable 
from 50m V to 700m V. 


Post and packing $1.50 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, 2045 N.S.W. PHONE 798 7145 
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(c) Transmitting, CW 

(d) Receiving. Open. 

2. All Australian and overseas amateurs may 
nter for the contest whether their stations are fixed, 
ortable or mobile. 

3. All amateur VHF/UHF bands may be used, 
ut no cross-band operation is permitted. Operators 
re cautioned against operating transmitting 
quipment on more than one frequency at a time 
articularly when passing cyphers. Cross-band 
peration to assist contest working is prohibited. 

Such operation will be grounds for 
isqualiflcation. Cross mode contacts will be 
ermitted. 

4. Amateurs may enter for any of the transmitting 
.‘Ctions. The seven day section winner is not eligible 
»r the 48 hour award. 

5. Only one contact per band per station is 
llowed each calendar dav. 

6. Only one licensed amateur is permitted to 
perate on any one station under the owner's call 
gn. Should two or more operate any particular 
ation. each will be considered a contestant and 
iust submit a separate log under his ow n call sign. 

7. Entrants must operate within the terms of their 
cences. 

8. Cyphers: Before points may be claimed for a. 
ontact, serial numbers must be exchanged. The 
erial numbers of five or six figures will be made up 
f the RS (telephony) or RST (CW) report plus three 
gures commencing in the range of 001 to 999 for 
ne first contact, and will then increase in value by 
ne for each successive contact. When a contestant 
eaches 999 he will commence again with 001. 

9. Entries must be set out as shown in the 
xample, using only one side of the paper. Entries 
lust be post marked not later than 7th February, 
972, and clearly marked "Ross Hull Contest*' and 
ddressed to Federal Contest Manager, Box 638, 
}PO, Brisbane, Qld, 4001. 

10. Scoring for all sections will be based on the 
ttached table. Approximate distances must be 
hown in the log entry as shown in the example, 
ailure to make this entry will invalidate the 
articular claim. Operation via active repeaters or 
ranslators is not allowed for scoring purposes. 


SCORING TABLE 


Distance 
in Miles 

52 

MHz 

44 

MHz 

420 

MHz 

576 

MHz Higher 

Jp to 25 Miles 

1 

1 

2 

5 

10 

6 to 50 ' - 

1 

1 

5 

10 

25 

1 to 100 

5 

5 

15 

30 

50 

01 to 200 - 

10 

10 

25 

50 

100 

01 to 300 " 

25 

15 

50 

150 

250 

01 to 500 - 

20 

25 

100 

250 

300 

01 to iOOO - 

10 

35 

200 

300 

350 

001 to 1500 - 

15 

100 

250 

350 

400 

501 to 2500- 

2 5 

125 

300 

450 

500 

501 to 3500 - 

35 

200 

400 

500 

600 

501 to 5000- 

50 

300 

450 

550 

650 

001 and over 

100 

400 

500 

600 

700 


1 1 Logs: All logs shall be set out as in the 
:xample and in addition will carry a summary sheet 
ihowing the following information: 

'lame. 

Call Sign. 

\ddress.. 

Division. 


Claimed Score. 

Operating Dates. (7 cal davs) 

Highest Score over a 48-hour period 

was.points. 

Operating period: 

from.hrs. EAST././7 . . . 

to.hrs. EAST./. 11 ... 


Declaration: I hereby certify that I have operated 
in accordance with the conditions of my licence and 
abided by the Rules of the Contest. 

Signed. 

Date. 

12. Entrants not abiding by the rules of this 
contest will be disqualified. 

13. The ruling of the Federal Contest Committee 
of the WIA will be final. No dispute will be entered 
into. 

14. Awards: Certificates will be awarded to the 
winners of each section in each VK and overseas call 
area. The VK contestant who returns the highest 
score in the transmitting section and who is a 
financial member of the WIA. will have his name 


EXAMPLE OF TRANSMITTING LOG (Brisbane Station) 


Date/Time 

Band 

Emission 

Call 

RST/No 

RST/No 

Dist 

Points 

EAST 

MHz 

Power 

Sign 

Sent 

Rcvd. 

Miles 

Claim 

24th Dec 

0100 

EAST 

0110 

EAST 

52 

A3(a) 

VK7ZAI 

59001 

59004 

1110 

15 

52 

A3(a) 

VK4NG 

58002 

57051 

330 

20 

0230 

EAST 

144 

A3 

VK5ZK 

56003 

55043 

990 

35 

0235 

EAST 

144 

A3 

VK3ZJQ 

45004 

46021 

850 

35 


EXAMPLE OF RECEIVING LOG (Perth SWL.) 


Date/Time 

Band 

Call 

RST/No. 

Station 

Dist 

Points 

EAST 

MHz 

Heard 

Sent 

Called 

Miles 

Claimed 

2nd Jan 

1000 

52 

VK5ZDX 

59221 

VK8KK 

1330 

15 

EAST 

1025 

52 

VK2ZCF 

58195 

VK6ZAA 

2040 

25 

EAST 

1110 

432 

VK6ZDS/6 

57061 

VK6LK/6 

60 

15 

EAST 

3rd Jan 

0500 

144 

VK5ZHJ 


VK6ZCN 

1330 

100 


EAST 


inscribed on the trophy which will be held by his 
division for the prescribed period. A certificate will 
be.awarded to the contestant who shall not be the 
trophy winner and who returns the highest scoring 
log covering a period of any consecutive 48 hours. 

Also, certificates will be awarded for operating in 
the Ross Hull Contest and breaking any Australian 
VHF/UHF distance record. 

RECEIVING SECTION 

1. Short-wave listeners in Australia and overseas 
may enter for the contest, but no transmitting station 
may enter. 

2. Contest times and logging of stations on each 
band are as for the transmitting sections. However, 


there is no 48-hour subsection. 

3. To count for points, logs will take the same 
form as for transmitting sections, but will omit the 
serial number received. Logs must show the call sign 
of the station heard (not the station worked), the 
serial number sent by it, and the call sign of the 
station being worked. 

Scoring will be on the same basis as for 
transmitting stations, ie, on the distance between the 
listener's station and the station heard. It is not 
sufficient to log a station calling “CQ". 

4. A station heard may be logged only once per 
calendar day on each band for scoring purposes. 

5. Awards: Certificates will be awarded to the 
highest scorer in VK and overseas countries. 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 110MHz, J Type 5 to 110MHz, K Type 5 to 110MHz From $5.00 

Write for free comprehensive price list 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY • STABILITY • ACTIVITY • OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs. CARREL & CARREL BOX 2102, AUCKLAND. 


W. J.MONCRIEF PTY. LTD. 

24 Witenoom St., Edit Perth. 6000 
Phone 23 1194, 25 6140. 

P.O. Box 6057, Hay St., East. 


FARR ELECTRONICS 
Waterman Buildings, 

408 King William Street, 
Adelaide. Phone 8 4977. 


FRED HOE & SONS P. L. 

246 Evans Road, Salisbury North, 
Brisbane, Queensland. 

Phone 47 4311. 


PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst, N.S.W. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY LTD 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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HAM 


RADIO 

SUPPLIERS 

Mail Order Specialists 


SPEAKERS 


323 Elizabeth St. (2 doors from Little Lonsdale St.) 
Melbourne Vic. 3000. ‘Phones: 67 7329, 67 4286. 


HI-FI TYPES WELL KNOWN MAKES 


5" twin cone 10-watt tweeters / ohms ONLY 4000/ 16000 Hz$3.50 P.P.30C 
6" Twin Cone 5-Watt 55/ 15000HZ8/ 16 ohm V.C. $5.75 P.P. 30c. 

8" Twin Cone 8-Watt 50/ 15000 Hz8/ 16/ ohm V.C. $7.75 P.P. 40c. 

10" Twin Cone Coaxial 30/ 20,000 Hz 20W (HORN TWEETER) $28.50 P.P. 40c. 

8" Twin Cone Coaxial 40 / 20,000 Hz 25-Watt (HORN TWEETER) $23.50 P.P. 40c 
12" Guitar Type E. G. 35 5500Hz 15 Watts RMS 15 / ohm V.C. $17.50 P.P. 50c. 

12" Guitar Type imported 20 Watts RMS 8/ohm V.C.$22.50 P.P. 50c. 

15" Guitar Type imported 30 Watts RMS 8 / ohm V.C. $30.00 P.P. 70c. 

2V 2 " Horn Type Tweeter 5000 / 20,000Hz 20 Watt $5.50. 

ELECTRONIC KITS 

ABSOLUTELY SAFE, BATTERY OPERATED, NO SOLDERING 

28.207 CRYSTAL RADIO KIT: Easy 1 -hour construction $4.50 P.P. 40c. , 

28.214 2-TRANSISTOR RADIO KIT: Tunes AM band, inc solar battery $7.95 P.P. 40c 

28.241 AM TUNER / AMPLIFIER KIT: 2 separate chassis, easy to assemble $12.50 P.P. 40c. 

28.242 2-SET TELEPHONE TELEGRAPH KIT: Build your own 2-way communication system $12.50 P.P. 
50c. 

10/ 1 ELECTRONIC PROJECT KIT: 10 easy-to-assemble proiects.$9.50 P.P. 40c. 

20 / 1 I / C (Integrated Circuit): Builds radio's, oscillators, amplifiers, etc. $11.95 P.P. 40c. 

50/ 1 PROJECT KIT: 50 projects inc. 15 solar energy projects $19.95 P.P. 50c. 

150/ 1 150 PROJECT KIT IN WOODEN CASE: Inc. meters, radio's loudspeakers, ideal gift $32.50 P.P. 

50c. 


SINCLAIR 1C10 INTEGRATED AMPLIFIER 
SINCLAIR 230 20 WATT AMPLIFIER MODULE 
SINCLAIR 250 40 WATT AMPLIFIER MODULE 
SINCLAIR ACTIVE FILTER UNIT 

SINCLAIR PZ5 POWER SUPPLY UNIT 30V 1.5 AMPS 
SINCLAIR PZ8 POWER SUPPLY UNIT 
SINCLAIR PZ8 POWER SUPPLY UNIT 
STEREO60 CONTROL UNIT & PRE-AMPLIFIER 


$14.90 

$14.90 

$18.75 

$26.50 

$17.75 

$27.00 

$23.75 

$34.00 


REPLACEMENT RADIO SPEAKERS 


2Va" 8/ ohm Voice Coil 

$1.50 

2 V 2 " 8/ ohm V.C. 

$1.75 

2 3 A" 8/ ohm V.C. 

$1.90 

3" 8/ ohm V.C. 

$2.00 

4" 8/ ohm V.C. 

$2.75 

7x5 8/ ohm V.C. 

$4.75 

6x9 8/ Ohm V.C. 

$5.75 


MODEL C-1000 POCKET MULTIMETER, 1000 ohms/ per Volt. AC Volts; 0-10 / 50 / 250/ 1000 (1000 opv). 
DC Volts: 0-10 / 50 / 250/ 1000 (1000 opv), DC Current: O-lOOmA Resistance: 0-150K ohms (3K centre). 2 
colour scale. Range Selector Switch. Dimens.: 3Va x VU x 1 in. $6.75 Post Free. 

MODEL 200H MULTIMETER, 20,000 opv, DC Volts: 0-5 / 25 / 50 / 250 / 500 / 2500V (20,000 opv) AC Volts: 
0.15/ 50/ 100/ 500/ 1000V (10,000 opv) DC/Amps: 50uA/2.5mA/ 250mA. Resistance: 0-60K/6M ohm 
(scale centre 300ohm— 30K ohm. Capacitance: lOuuf to .001 uF / .001 uF — .luF, D3 scale 20db to plus 22db, 
Size 4V 2 x 3 V 4 x 1 1-8. $11.75 P.P. 40c. 

MODEL CT 330 MULTIMETER, 20,000/OPV, DC Volts. 0-6/ 6/30/ 120/ 600/ 1.2K/3K/6K Volts, AC 
Volts: 0 / 6 / 30/ 120 / 600/ 1 2K Volts (10K/OPV), DC/amps: (0-0.06mA/ 60mA/ 600mA). RESIST¬ 
ANCE: 0-6K / 600K / 6 M/ 60M/ 600Megohm. (30/ 3K/ 30K / 300Kohms) centre scale: Capacitance: 50 uf 
to .01 uf .001 to 0.2 uf. Decibels: —20 to plus 63db size approx. 5Y 2 x 3 5 / 8 x PA. $18.75 P.P. 40c. 

MODEL OL-64D MULTIMETER, 20,000/OPV, DC Volts: 0-0.25/ 1 / 10 / 50 / 250 / 500/ 1000V at 
20 K / OPV, 5000 volts at 10K/OPV, AC Volts: 0-10 / 50 / 250/ 1000V at 8K/OPV, DC/A: 
50uA/ 1mA/ 50mA/ 500mA/ 10 amps. RESISTANCE: 0-4K / 400K / 4M/ 40Megohm, DB Scale: —20 to 
plus 36db. Capacitance: 250pF to .02uF, Induct, 0-5000H, sizeS 3 * x 4 1 / 8 x l 3 Ain. $19.75 P.P. 40c. 

NEW MODEL US-100. Overload protection. Shockproof Movement, polity switch, DC volts: 
0.25/ 1 / 25/ 10/ 50/ 250/ 1000V (20K/ OPV) AC Volts: 0-25, 10/50/ 250/ 1000V (5K/OPV), DC / Amps: 
1mA/25mA/ 500mA and 10A. AC/Amps 10A. RESISTANCE: 0-50M/ohms (centre scale 50) R X 
1/ 10/ 100 / IK / 10K, db scale —20 to plus 10 plus 22/ plus 35/ plus 50 db. $29.90 P.P. 40c. 

US 106 as above but 50,000 / o.p.v. $34.00 P.P. 40c. 

MODEL AS100/ DP HIGH SENSITIVITY 

100,000/ohms/volt DC, Mirror Scale, PROTECTED MOVEMENT, SPECIFICATIONS: 
6/ 20/ 120/ 300/ 600/ 1200 Volts A.C., (10K/OPV), Volts D.C.: 3/ 12 / 60/ 120 / 300 / 600/ 1200 

(100K/OPV) D.C. Amps: 12uA / 6m A / 60m A / 300mA / 12 Amps., RESISTAN¬ 

CE :2K / 200K / 20Mg / 200Meg, Decibels:— 20 to plus 63dB. AUDIO OUTPUT: 6 Volts 
/ 30/ 120/ 300/ 600/ 1200V A.C., SIZE: 7V 2 in. x5V 2 in x 2% in. $34.50. P.P. 40c. 


1 WATT TRANSCEIVER 13 transistor, 3 channel and Call System. Specifications: 
Circuit: 13 Transistors, 1 Diode, 1 Thermistor. Range: Up to 10 miles (depending on 
terrain, etc.). Frequency: 27.240 MHz (PMG approved) Freq. Stability: Plus or 
minus 0.005pc. Transmitter: Crystal controlled, 1 watt. Receiver: Superheterodyne, 
Crystal controlled. Antenna: 13 Section Telescopic. Power Source: 8 UM3 1.5 volt pen 
batts. Size 8’/ 4 in. x 3Viin. x 1 3 Ain. Weight: 25 ozs. Other features: Leather carrying 
case, battery level meter, squelch control, earphone jack, A.C. adaptor jack, etc. 
Price, Single Units $37.50. Be early! 



WIA ACTIVITIES 

New South Wales 

At the general meeting of the NSW Division, < 
Friday September 17, 1971, Mr Charles Allen, Chi 
Signals Officer of the NSW Civil Defen 
Organisation, gave a most interesting lecture < 
various facets of the CDO. He explained that Ci' 
Defence is the organisation of the public on 
voluntary basis, assisted by the Government at ; 
levels (local, state and federal) to protect life ai 
property in times of major disaster. 

He also pictorally illustrated the levels of contr 
including the services operating under the controls 
These included such aspects as:— Rescue; Medic 
and Health; Supply and Transport; Engineering ai 
Signals. It was pointed out that whilst tl 
communication system is based on the faciliti 
provided by the Post Office, radio is required f 
reconnaissance, mobile operations and as < 
alternative means of communication. 

The type of radio equipment used within the CD 
was described, as well as the frequencies used. Tl 
part the amateur radio operator could play in tl 
case of an emergency was outlined including tl 
action to be taken if it becomes necessary to hand 
third party traffic. 

All who attend agreed that it was a mo 
enlightening lecture. 

South West Area Convention 

Despite high winds that whipped the Riverina c 
the Sunday, the annual South West Area Conventic 
held on the six-hour-day holiday weekend in Octob< 
was most successful. The event drew amateurs ar 
their families from all parts of the South West area ; 
well as from Sydney and interstate, many travellir 
several hundred miles to attend. 

The venue at Grong Grong proved to be £ 
excellent location, providing facilities for a re 
country-type convention. The guest speaker at th 
dinner on the Saturday evening was Mr Tim Fishei 
the local MP. Visitors from Sydney included th 
president of the NSW Division, WIA, Ton 
Mulcahy, VK2ACV, and his family. 

It is reported tnat the dinner was a real country 
style feast catered for by the local Country Women 
Association, who really turned on an excellent menu 

The site for the field events on the Sunday w i 
described as an amateur’s dream for the varioi 
events staged. There was no electrical noise, n 
traffic, complete privacy and miles of country trad 
through heavy timber on the hills surrounding th 
picnic area. Because of the very dry weath< 
conditions and the very high winds, the Sunday nigl 
“bush barbeque” had to be abandoned, to th 
disappointment of all. 

The work done by the South West area office) 
Harry Cuthbert, VK2AEC, and his family i 
arranging the venue and the dinner received hig 
praise from all who attended. 

Hunter Branch Field Day 

On Sunday October 17th members of the Hunte 
Branch, NSW Division, WIA, held their annual Fiel< 
Day. Excellent weather prevailed and an attendant 
of just on 200 was recorded. The field day centerec 
around the Northumberland Radio Centre a 
Teralba where the Westlakes Radio Club is locatet 
and the Branch has an office. The excellent facilitie 
of the Teralba Community Centre next door to th< 
club rooms was also available for dinner, am 
morning and afternoon teas. It also provided ; 
comfortable venue for those not participating in th< 
field events. 

The field events included VHF and HF scrambles 
and hidden transmitter hunts both for mbbil< 
operators and pedestrians. All were keenly contested 
The 7.00MHz hidden transmitter hunt resulted in < 
win for Bill Ball VK2XT, who hid the transmitter; it 
was not located by any contestant. However, th< 
location used for a subsequent 144MHz transmittei 
hunt did not prove so difficult. 

A most interesting and enjoyable day concludec 
with the presentation of excellent prizes to th< 
winners of the various events, quiz competitions anc 


CLUB DIRECTORY 

The club directory, originally set down for this 
month, has had to be held over. The need to present 
the Ross Hull Memorial Contest Rules, as well as the 
story arising from the WARC at Geneva, has left us 
with insufficient space. We hope to present the 
directory next month. 
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ucky registration numbers. Among the prize winners 
vere, Jack Jeffrey, VK2AJY; Dave Andrews, 
VK2AWZ; Ken Hargreaves, VK2ZIL; Bill Hall, 
VK2XT; Les Barber, VK2RJ; Ian Miller, VK2BJT 
and Tas McLoughlin, VK2GV. 

The Hunter Branch president, Gordon Sutherland, 
/K2ZSG, expressed his thanks to the committee and 
>thers who helped to make the day a success. He 
ilso expressed the appreciation of the Branch to the 
rade houses for their donations of excellent prizes 
ind technical literature. 

Oxley Region Radio Club 

On Sunday October 3rd 1971, a get together of 
imateur radio operators in the Port Macquarie and 
Taree areas decided to form the Oxley Region Radio 
31ub. Peter Alexander, VK2PA, was elected 
president and Owen Bested, VK2AEB, secretary- 
reasurer. Others present at the inaugural meeting 
vere:— Geoff Hunziker, VK2BGF; Lew Smith, 
VK2AWS; Henry Lundell, VK2ZHE; G. Wilson, 
VK2ZIX; A. Reynolds, VK2ZGC; R. F. 
Worthington, VK2ZVI and Bill Collinson. 

The immediate aim of the club is to establish and 
Dperate a channel 1 repeater for the Oxley region. 
ITie location being considered for the site is on 
Middle Brother Mountain, elevation 1890ft, between 
Taree and Port Macquarie. 

An invitation is extended to anyone interested to 
contact the secretary, Owen Bested, VK2AEB, 5 
Condon Avenue, Port Macquarie 2444. 

WIA YOUTH RADIO SCHEME 

The Correspondence Section of the Youth Radio 
Scheme commenced 1971 with a record 
membership. This created some problems initially, 
but the situation is now stable and the supervisor, Bill 
Tremewen, reports that new members can be 
accepted without any waiting period. 

It is hoped that the coming year will see further 
growth and progress. It has been shown in the past 
that there are many young people who cannot join a 
suitable club where they can study radio theory. The 
Correspondence Section provides them with the 
basic theory for their chosen hobby. 

Applications for membership of the 
Correspondence Section, or any further inquiries 
should be addressed to the Secretary, Mariam 
Tremewen, 34 Flower Street, Fern Tree Gully, 
Victoria 3156. 


NBHS Radio Club 

The Newcastle Boys High School Radio Club is a 
member club of the YRCS and has a memebrship of 
22. General meetings are held each Thursday. 
Lectures on electronics are given during Tuesday 
and Thursday lunchtime meetings. The club has a 
stock of new and disposal equipment for sale to 
members. Parts not in stock may be ordered through 
the store. 

Enquiries about the club may be obtained from the 
secretary, D. Crofts, c/- 27 Woodlands Avenue, 
New Lambton, NSW 2305. 



AMATUERS TO THE RESCUE 

It is always interesting to hear or read about a 
service an amateur radio operator has given to the 
community. But when the operator is a person you 
have met or worked on the air, it becomes doubly so. 
Such was the case when reading in “Radio”, the 
magazine of the Indian radio amateurs, how Dave 
Dalrymple, VU20LK, had assisted in the rescue of a 
yacht in distress off the Maidive Islands located in 
the Indian Ocean to the south of India. 

Having been Dave’s guest during the All India 
Amateur Radio Convention in Bombay at 
Christmas, 1969, it was easy to appreciate the ability 
and initiative of Dave to perform outstanding service 
when it was needed. 

Dave returned home to Scotland early this year, 
after three years in India, and will no doubt be 
operating under his British callsign, GM30LK. 

The story of his participation in the rescue 
operations appeared in a tribute to his work for 
amateur radio in India. Also involved in the rescue 
were the Royal Air Force (RAF), the British Royal 
Fleet Auxiliary (RFA), as well as amateur operators 
in Gan and Ceylon. 

Starting from Hong Kong in November 1969, 
Jens Jensen W4MG/MM, accompanied by his 
Japanese wife Keiko, was sailing his yacht Exodus 
around the world. During the trip daily schedules 
were maintained with Stan Butlin, 9V1PA in 
Singapore. 

They had left Ceylon in May 1970 and were on 
the way to Gan in the Maldives. In squally monsoon 
weather the mainsail was lost, and about 100 miles 
from Gan the fuel ran critically short. They began 
drifting, and due to continuous overcast conditions 


could not take bearings. Soon they became 
completely lost. 

Having monitored the daily schedules between the 
Exodus and Stan, 9V1PA, Dave learned that the 
yacht was in serious difficulties. He telephoned the 
Bombay Radio monitoring station and St Xaviers’ 
Technical Institute, but neither had short-wave 
direction finders. 

Meanwhile the RAF Amateur Radio Club station, 
VS9MB had been advised of the emergency by Stan, 
9V1PA, and the club arranged for an RAF 
Shackleton aircraft to make a search for the yacht. 

A six hour futile search was. made of the storm 
tossed Indian Ocean, without the yacht being 
sighted: most of the time the visibility was down to 
50 feet. Stan’s shack, 9V1PA, was converted into an 
emergency operation centre and continuous contact 
was maintained with the Exodus. Further 
consultation with Gan resulted in the RAF Rescue 
Ship Tarbartress, callsigh GUAG, being made ready 
to sail. However with the location of the yacht 
unknown the rescue ship could not proceed. 

It wa. at this stage that Dave, VU20LK, took a 
hand in the proceedings. He suggested that the 
rescue ship GUAG should send long dashes on 
2.1MHz so that the Exodus could take bearings. As 
the rescue ship could not read the signals from the 
yacht Dave took the bearings and relayed them to 
GUAG on 14MHz SSB. Later the search vessel was 
able to make direct contact with the Exodus, and 
after nearly four hours located the yacht, 70 miles 
away from where Jen had originally believed himself 
to be. 

Meals/fuel and directions were provided by the 
crew of the Tarbartress which enabled Jens to sail 


the Exodus safely to Gaa Dave’s part in the rescue 
was a vital one and he spent 18 hours continuous 
operation at his station in Bombay. ^ 

SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? Estab¬ 
lished in 1910 to further the interests of 
Amateur Radio, the Institute is well 
qualified to assist you to your goal 

Personal classes for 1972 will commence 
on February 24th, 1972. Applications, 
which are accepted in order of priority, are 
now being received. Correspondence 
courses are available at any time. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A., 

14 ATCHISON STREET, 

CROWS NEST, N.S.W. 2065. 
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Public Address Units — Geiger Counters — Metal Locators — Decade Boxes 
Mixers — Battery Chargers — Oscillators — Bridges 
Parts Supplied for Projects in Electronics (Aust.)> Wireless World, 
Practical Wireless, Electronics World, Electronics Illustrated, 

Practical Electronics, etc. 



Frequency Meters-Digital k 

March — May 1_970 

Full kit or individual parts only 


I fc $ 1 


* * # 
i i 





STEREO 60W + 60W R.M.S. 


P/M 128 
JAN. 1970 






1968 Solid State. V.T.V.M. 
ELECTRONICS (Aust.), Dec., 1968 
BATTERY CHARGER 1A 
ELECTRONICS (Aust.), Feb., 1966 
PLAYMASTER 116 and 117 
and 125 GUITAR AMP. 
Electronics Australia 
June 1967 — 40 watt 
July 1967 — 60 watt 
July 1969 — 50 watt 


3-BAND SHORT-WAVE CONVERTER 
ELECTRONICS (Aust.>, May, 1966 
LAB QUALITY 

Regulated Power Supply (0-30v) 
ELECTRONICS (Aust.), September, 1968. 

1966 R / C Bridge 
May, 1966 



PLAYMASTER 129 1 / C AMP 



OCT., 1970 


3-BAND DOUBLE-CHANGE RECEIVER 
ELECTRONICS (Aust.), April, 1966 
1966 3in CRO 

ELECTRONICS (Aust.), May, 1966 


PLAVMA9TEB STEREO 


. v-» 




Playmaster 122 
Program Source 
Electronics (Aust.), 
August, 1968. 


FOUR-CHANNEL AUDIO MIXER 
ELECTRONICS (Aust.) Feb., 1966 & 1967. 
3-BAND 3-RECEIVER 
ELECTRONICS (Aust.), Nov., 1966. 
TRANSISTOR MILLIVOLT 
METER 

Electronics (Aust.), 

May, 1968. 




Communications Receiver 
Solid State 

Delfahef MKU — Feb. 197) 

FULL KIT... OR... COMPONENT PARTS ONLY 


MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS - YOU NAME IT - WE WILL QUOTE 

VALVES - TRANSISTORS - ZENER & POWER DIODES - SEMI-CONDUCTORS - DIACS - TRIACS - S.C.R.’S 
- I / C’S. SPEAKERS - MICROPHONES — COILS — IFT’S. TRANSFORMERS - INST CASES - METALWORK 
PLAYERS & CHANGERS - METERS — RELAYS — CONDENSERS - RESISTORS - BEZELS - STYLI - 
CARTRIDGES - RECORDING TAPE — PROBES - INSTRUMENTS - POTENTIOMETERS — CRYSTALS - 
FERRITE BEADS - CORES - BALUNS - TERMINALS - CO-AXIAL PLUGS & SOCKETS - MULTI CON¬ 
NECTORS - PRINTED CIRCUIT BOARDS - COPPER WINDING WIRE - ETC. - ETC. 


Phone 63-3596 

c n a p < SALES > 

C. U. Ot C. PTY. LTD. 

. i. - 

Phone 63-3596 


232 FLINDERS LANE, MELBOURNE, VICTORIA. 3000. 



122 


ELECTRONICS Australia, December, 1971 
























AMPLIFIERS — 
GUITAR UNITS 
RECEIVERS — 


PREAMPLIFIERS — TUNERS — 
— INSTRUMENTS — INVERTERS 
TRANSMITTERS — REGULATED 
TRANSISTOR AND VALVE TYPES. 


SERIES 1967-ALL WAVE 3 to 7 


CONTROL UNITS 
— CONVERTERS 
POWER SUPPLY 


PLAYMASTER 132 



| } I » - 

t T i r § 


MUSICOLOR 
OCT. 1969 


JUNE 1971 


IF. ALIGNMENT OSCILLATOR 


#■ 


SEPT. 1970 


5 f, 

FULL KITS — OR ANY SINGLE PART 


METRONOME 

mm 


MAY 1967 


I 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 

C.R.O. 

1. 5in wide range. 

2. 1963. 3in cal. 

3. Audio. 

4. 1966. 3in. 

5. 1968—Audio. 

6. Electronic SW. 

7. W/ band Preamp. 

MULTIMETERS 
and V.T.V.M.'s 

8. 20K ohm / Volt 
protected M/ M. 

9. Probe for above. 

10. Protected D.C. M/ M. 

11. Meterless V'meter. 

12. A.C. Millivoltmeter 

13. A.C. Solid State 
Millivoltmeter. 

14. Solid State A.F. 
Millivoltmeter. 

15. Noise Distortion 
Millivoltmeter. 

16. Standard V.T.V.M. 

17. 1966 — V.T.C.M. 

18. 1968 — V.T.V.M. 

BRIDGES 

19. Standard R/ C. 

20. 1966—R/ C. 

21. 1968 R/C and 
Signal Injector. 

TV INST.'s 

22. Sweep and marker 
Generator. 

23. Dual sweep Gen. 

24. Silicon diode, 
sweep Gen. 

25. Silicon diode 
noise Gen. 

26. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wild range 
pulse Gen. 

AUDIO INST.'s 

29. 1960 Audio Osc. 

30. 1962 High perf. 
audio Gen. 

31 . Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio osc. 

34. Direct reading 
A.F. meter. 

35. Sa. wave Gen. 

36. 1967 Transistor 
audio Gen. 

37. Additive frequency 
meter. 

38. A.F. tone burst Gen. 

38A. 1968. Solid state 

A.F. Generator. 

R.F. INST.'s 

39. 6-band service 
oscillator. 

39A. Trans, wave meter. 

40. "Q" meter. 

40A-Crystal Calibrator 
—Solid state. 


Phone 63-3596 


40B. Digital freq. meter 
40C. 1969. Dip Osc.— 

Solid state. 

41. G.D.O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
injector. 

45. Transistorised signal 
tracer. 

46. ‘Transistorised osc. 

47. Basic test osc. 

48. Transistor test 
48A. IF. Align OSC. 

MISCELLANEOUS 
INST., ETC., KITS 

49. 1960. Trans. Tester. 

50. 1968 Transistor test set. 

51. valve and Transistor 
tester. 

52. Electronic Stethoscope. 

53. Moisture alarm. 

54. Electronic Pistol range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flasner unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading im¬ 
pedance meter. 

63. Electronic anemometer. 

64. S.W.R. Indicator. 

65. Simple proximity alarm 
umr. 

66. Metal Locator. 

67. Electronic metronome 

68. Bongo Drums. 

68A. Keyless organ. 

68B. Theremin. 

68C. Laser unit. 

68. D. Color organ. 

68E. Stereo Headphone 

Aaaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATED POWER 
SUPPLIES 

71. Transistor, 9v. 

72. Transistor, fully 
protected supply. 

73. 1966 H.T. unif 

74. 1968 lab. type. 

D-30v supply. 

74A. Simple pwr. supply 

VOLTAGE-CURRENT 

75. Varf.w*n°unlt. NITS 

76. Vari-tach. motor 
speed control. 

77. 2KW auto-light 
dimmer. 


78. 4KW auto, light 
dimmer. 

79. Model train control unit. 
' 79A. Vari Light Dimmer. 

80. Model train control unit 
with simulated inertia. 

81. Above-hi-power. 

82. No. 81 with simulated 
inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or 12v Mullard. 

85. 6 or 12v with 
dwell angle. 

86. Tachometer and dwell 
angle unit for service 
stations. 

TRANSISTOR IGNITION 

87. Ro-Fo. 6 or 12v. 

88. Hi-Fire 6 or 12v. 
(transformer). 

88A. C.D.I. unit. 

88B. Electronic ignition. 

POWER CONVERTERS 
.89. D.C.-D.C. 60W. 

90. D.C.-D.C. 40w. 

91. D.C.-D.C. 40w. 

12v — Input 

92. D.C.-D.C. 70w. 

12v — Input. 

93. D.C.-D.C. lOOw 

12v — Input. 

94. D.C.-D.C. 140w. 

24v — Input. 

95. D.C.-D.C. 225w 24v 

— Input Q. 
HIGH-FIDELITY 
AMPLIFIERS 
MONO UNITS 

96. Hi Fi 3. 

97. Mullard 3.3. 

98. Mullard 5-10. 

99. Mullard 5-10. 
transistor. 

100. Transistor 20w. 

101. Transistor 60w. 

STEREO UNITS 

102. Mullard 2-2. 

103. Mullard (v) 3-3. 

104. Mullard (t) 5-5. 

105. Mullard (t) 5-5. 

106. Mullard (v) 10-10. 

107. Mullard (t) 10-10. 

108. Philips Twin 10. v 

111. Hi-Fi 60 Plus 60. 

P / M 128. 

112. Playmaster 2-2. 

113. Playmaster 3 plus 3. 

114. Playmaster unit 3. 

115. Playmaster unit 4. 

116. Playmaster 10 plus 10 

117. Playmaster 101. 

118. Playmaster (t) 105. 

119. Playmaster t 113. 

120. Playmaster (t) 115. 

121. Playmaster (v) 118. 

P.A. UNITS 

122. 10 watt std. 


122A. Mullard 20w Solid state. 
122B. Mullard 40w. Solid state. 

123. 25 watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. 10 watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116. 

136. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid State 
P/M 125. 

STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 

143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 

149. Mullard 2v. . 

150. Mullard 3v. 

151 Philips Minlwatt. 

152. P / M 127. 

PREAMP UNITS 

153. Transistor — Mono. 

154. Transistor — Stereo. 

155. Transistor — silicon., 
mono. 

156. Transistor F.E.T. 
mono. 157. 

157. Transistor dyn. mic. 
mono. 

158. Above-Stereo. 

159. Playmaster 115 
F.E.T. Stereo. 

160. Playmaster 115 mag. 

161. Sound projector. 

MIXER UNITS 

162. Trans. 4 ch. 

(1966). 

163. Trans — 4 ch. 


TUNER UNITS 

165. Playmaster u/style. 

166. Playmaster No. 11. 

167. Playmaster No. 114. 

168. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philips Miniwatt. 

180. Trans — Long range. 


E. D. & E. 


(SALbSJ 

PTY. LTD. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 110 (S). 

183. Power Unit 110. 

184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

186. Transistor V.Q.X. 

187. Tape Actuated relay. 

188. Mullard Trans Tape Amp. 

RECEIVERS 

189. Fremodyne 4, 1970. 

190. Fremodyne 4 
R.F.Soct. only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change S/ het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 

196. Interceptor 5 Semi- 
Comm. RX. 

197. 1967 All-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 All-Wave 5. 

200. 1967 All-Wave 6. 

201. 1967 All-Wave 7. 

202. Transporta 7. 

203. Transistor 8 
3 Band. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

206. All wave 1970 I / C 2. 

207. Versatile Mantel Set 

208. All-Wave Transistor 3 

209. A.B.C. 

210. 1968 F.E.T. 

210A. 1/ C TRR RX. 

210B. R.F. Preamp. 

210C. "Q" Multiplier. 

210D. 1970 Communciations. 
Solid state 

TRANSMITTERS 

211. 144 MHZ SOW. 

Linear Final. 

212. 144 MHz 20W. 

213. 144 MHz 20W. 

214. 144 MHz 18W. 

215. 144 MHZ S.S.B. 

216 3 Band A.M. 

217 Basic 3 Band. 

218 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHz 

221. 144 MHz, 1970. 

222. 50 and 144 MHz 
Crystal Locked. 

223. 1965 S/ W. 

224. 1965 S/W2 Band. 

225. 1966 3 Band. 

226. Basic S/ W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7, 8 and 9 H.F.and V.H.F. 

229. All transistor. 


Phone 63-3596 
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1N645 

.84 

AC 125 

.96 

BC209 

.75 

SC50D 

13.00 

1N914 

.51 

AC 126 

.96 

BCY10 

2.59 

SC146D 

3.70 

IN3491 + R 

1.75 

AC 187 / 188 

2.36 

BCY11 

3.24 

SE2001 

0.98 

IN3492 + R 

1.83 

AC 128 

1.05 

BCY12 

3.14 

SE2002 

1.20 

1N3493 + R 

2.36 

AC 132 

1.01 

BCY39 

5.19 

SE3001 

1.12 

1N3660 -f R 

1.99 

AC 172 

1.20 

BCY71 

2.05 

SE5001 

2.10 



AC 187188 

2.36 

BCZ210 

1.95 

SE5002 

2.10 



AD 149 

2.45 

BCZ211 

2.37 

SE5003 

2.48 

2N174 

6.09 

AD161 / 162 

4.32 

BCZ212 

2.16 

SE5020 

4.05 

2N217 

1.24 

AN 1102 

.68 

BD139 

3.67 

SE5023 

3.15 

2N277 

2.32 

AN 1103 

.60 

BD140 

3.90 

SE5025 

1.35 

2N301 

2.66 

AN 1104 

.60 

BDY20 

2.63 

ST2 

1.50 

2N301A 

3.84 

AN1105 

.60 

BDY38 + 

2.62 

T1/40/A2 

3.30 

2N384 

2.88 

AN2001 

.45 

BF115 

.87 

T13027 

2.61 

2N404 

.78 

AN7102 

.90 

BF145 

.64 

TIC44 

1.68 

2N406 

1.01 

AN7105 

.68 

BF173 

1.14 

TIC45 

1.88 

2N417 

1.77 

AS 147 

.80 

BF177 

1.63 

TIC46 

2.05 

2N441 

1.80 

AS148 

.76 

BF178 

1.80 

TIC47 

2.30 

2N443 

3.22 

AS208 

1.46 

BF179 

2.04 

TIP31A 

2.10 

2N456A 

4.20 

AS301 

.81 

BF184 

.72 

TIP32A 

2.70 

2N489B 

14.76 

AS306 

.84 

BF185 

.72 

TIP33A 

2.98 

2N591 

2.20 

AS307 

.84 

BF194 

.67 

TIS34 

2.46 

2N649 

2.12 

AS308 

.84 

BF200 

1.32 

TIS43 

2.36 

2N696 

1.13 

AS310 

.99 

BFY51 

5.19 

ZD Series 

1.98 

2N697 

1.17 

AS311 

.96 

BSX19 

2.16 

40360 

2.48 

2N706A 

1.08 

AS312 

.93 

BSX20 

2.39 

40361 

2.70 

2N930 

1.80 

AS313 

.92 

BT100A / 500R 

3.00 

40407 

2.52 

2N1038 

3.92 

ASY73 

2.12 

BT101 / 500 

5.40 

40408 

2.98 

2N1046 

17.94 

ASY76 

2.10 

BTY79 / 100R 

2.70 

40409 

3.15 

2N1073B 

7.59 

ASY77 

1.68 

BTY79 / 300R 

3.45 

40410 

3.30 

2N1302 

1.01 

AS216 

3.03 

BTY79 / 500R 

5.19 

40411 

9.70 

2N1303 

1.01 

AS217 

2.59 

BY 127 / 800 

78 

40669 

3.50 

2N1305 

1.13 

AS218 

2.91 

BYX21L / 200R 

1.35 

FETS 


2N1306 

1.32 

AS220 

.98 

BYX38 / 300 + R 

1.32 

2N4889 

2.70 

2N1307 

1.32 

AS221 

2.16 

BYX38 / 600 4- R 

1.62 

2N5245 

2.62 

2N1308 

1.64 

AT316 

.68 

BYX38 / 900 + R 

2.08 

2N5459 

1.77 

2N1309 

1.64 

AT318 

.68 

BYX38/ 1200 + R 

3.03 

2N5485 

1.77 

2N1546 

5.85 

AT319 

.69 

BYX39 / 600 + R 

3.14 

MPF102 

1.00 

2N1639 

1.20 

AT321 

.69 

BYX39 / 800 4- R 

3.88 

I.C.’S 


2N1908 

27.74 

AT322 

.63 

BYX39 / 1000 + R 

4.53 

FUL709 

1.75 

2N2102 

2.78 

AT323 

.68 

B2X70Scvies 

1.95 

FUL723 

3.95 

2N2147 

3.60 

AT324 

.68 

B2Y88C303toCl 1 

.83 

FUL739 

5.10 

2N2148 

3.60 

AT325 

.83 

B2Y88C12toC30 

.98 

FUL900 

1.20 

2N2160 

2.40 

AT331 

.92 

BZY95 Scvies 

2.16 

FUL914 

1.20 

2N2188 

2.79 

AT337 

.69 

BZY96 Scvies 

2.16 

LM370 

6.75 

2N2270 

2.40 

AT338 

.70 

BZZ15to29 

2.37 

LM372 

5.62 

2N2646 

2.19 

AT341 

.70 

C20D + 

6.60 

MCI 303 

5.20 

2N2647 

3.15 

AT350 

1.14 

C106/Y1 

2.10 

PA246 

13.60 

2N2669 

6.53 

ATI 138 

2.66 

C122D 

3.78 

TAA300 

4.32 

2N2926 

2.25 

AX1101 

1.53 

D13TI 

1.95 



2N3005 

5.32 

AX 1103 

1.70 

DTG110B 

6.96 



2N3054 

2.63 

AX1104 

1.86 

DTG1010 

15.16 



2N3525 

3.70 

AX1108 

1.86 

EM402 

.45 



2N3563 

.90 

AX 1127 

1.50 

EM 408 

.80 



2N3564 

1.08 

AX 1130 

1.50 

EM410 

1.40 

SPECIALS 


2N3565 

.86 

AX1131 

1.77 

FLV100 

3.30 



2N3566 

1.01 

AX1132 

1.50 

FPT100 

1.80 

AY 1101 

.31 ea. 

2N3567 

1.08 

AX1142 

1.20 

H35 

8.07 

AY 1103 

.51 

2N3691 

.86 

AX1143 

1.58 

MB1 

2.03 

AY 1104 

.70 

2N3692 

.90 

AX1144 

1.44 

MB3 

2.65 

AY 1110 

1.03 

2N3694 

.90 

AX 1166 

1.37 

MB6 

3.40 

AY 1112 

.57 

2N3702 

1.01 

AX6168 

1.98 

MB8 

4.30 

AY 1115 

.45 

2N3703 

.96 

AY 1102 

1.04 

MJE2955 

4.55 

AY 1116 

.45 

2N3704 

1.77 

AY 1108 

1.65 

MJE3055 

3.06 

AY 1117 

.45 

2N3705 

1.73 

AY 1113 

.69 

MPF104(Fet) 

1.10 

AY 1120 

.63 

2N3706 

1.65 

AY 1119 

.60 

OA5 

0.65 

AY 1121 

.63 

2N3707 

1.14 

AY6108 

1.65 

OAIO 

0.87 

AY8110 

2.55 

2N3708 

.80 

AY6109 

1.65 

OA47 

0.65 

AY8111 

2.55 

2N3716 

5.30 

AY8108(8103) 

3.75 

OA90 

0.32 

SE1001 

.31 

2N3731 

3.17 

AY8109(8104) 

3.00 

OA91 

0.33 

SE1002 

.52 

2N3790 

11.25 

AY8112 

6.75 

OA95 

0.39 

SE1010 

.57 

2N3819 

1.77 

AY8135 

5.40 

OA202 

0.75 

SE4001 

.44 

2N3826 

1.68 

BA100 

.44 

OC20 

6.38 

SE4002 

.51 

2N4121 

1.04 

BA102 

1.46 

OC22 

3.03 

SE4010 

.58 

2N4250 

1.17 

BA114 

.39 

OC23 

3.80 

SE7001 

2.76 

2N4354 

1.28 

BC107 

.83 

OC24 

3.45 

2N3053 

1.53 

2N4355 

1.65 

BC108 

.76 

OC44N 

1.11 

2N3055 

1.26 

2N4356 

1.65 

BC109 

.91 

OC45N 

1.11 

2N3568 

.63 

2N4360 

1.58 

BC147 

.76 

OC74N 

0.96 

2N3569 

.67 

2SB186 

1.50 

BC148 

.68 

OC140 

1.95 

2N3638 

.56 

2SB407 

3.30 

BC149 

.79 

OC141 

2.60 

2N3638A 

.71 

2SB474 

3.30 

BC157 

.89 

OC201 

3.80 

2N3640 

.93 

2SD150 

1.50 

BC158 

.76 

OC202 

3.70 

2N3641 

.57 

2SF28 

5.60 

BC159 

.89 

OCP70 

2.60 

2N3642 

.77 

3N140 

2.55 

BC177 

.91 

OCP71 

4.32 

2N3643 

.71 

3N141 

2.34 

BC178 

.84 

ORP12 

0.95 

2N3644 

.77 

AA119 

.36 

BC179 

.92 

ORP60 

1.75 

2N3645 

.96 

AB1101 

1.20 

BC186 

-.79 

PA40 

4.83 

2N3646 

.69 

AB1102 

.87 

BC207 

.72 

PB40 

7.26 

2N3693 

.31 

AC 107 

2.28 

BC208 

.63 

SC45D 

11.10 

EM404 

.22 
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LISTENING AROUND 
THE WORLD 


by Arthur Cushen, MBE 


new gospel station — “The Voice of Hope” 

new gospel radio station, Trans Europe Outreach operated by the General 
onference of Seventh-Day Adventists, has begun operations using the 
ansmitting facilities of Trans Europe, at Sines, Portugal. 


Using the slogan “The Voice of Hope”, Trans 
irope Outreach commenced daily broadcasting 
:tober 1 on 9670KHz in 14 languages. The main 
rget areas are North Africa and Europe. The 
OKW transmitters of Trans Europe used for those 
insmissions are already being leased by Deutsche 
elle, Radio Canada and IBRA Radio. 

On Sundays the schedule is from 0800GMT, 
hen the station opens in English, to close-down at 
30GMT. On Mondays it is 1600-1700GMT and 
_jsdays to Saturdays 1130-1700GMT. 

The station address is Trans Europe Outreach, 
r AP Seccao A, Rua Braamcamp 84, 6 Esq, Lisbon, 
Drtugal. Our advice on this new station came from 
lien R. Steele, Co-ordinator of Radio Trans 
urope, who asked our help in monitoring the signals. 

MADAGASCAR RELAY 

The latest information from Radio Nederlands 
>out their new relay station in Madagascar is that it 
six weeks behind schedule and will now not test 
Uil late December. The installation of the two 
X)KW transmitters has been completed and off-air 
sts have been carried out. The main holdup is in the 
ection of the antenna system. 

The Propagation Department of Radio Nederland 
iforms us of a pending change in frequency by 
•onaire for the Dutch language service to Australia, 
n the air daily 0800-0920GMT. This has been 
vvitched from 11730 to 1 1785KHz. The frequency 
f 11730 is to be used for a direct transmission from 
.opik. It is expected that this will also give good 
eception in Australia, though it will decrease the 
ignal strength in southern Europe for which it was 
•riginally intended. As the station has three other 
frequencies beamed to southern Europe, and only 
me frequency to Australia, it is felt this change is 
varr anted. 

VOA OKINAWA TO REMAIN 

There has been some uncertainty about the fate of 
he Voice of America relay station at Okinawa 
ollowing the return of the Ryukyu Islands to Japan. 
\ report in the American Short-Wave Club bulletin 
jives details of the future of the station. 

The agreement returning the US-held Ryukyu 
slands to Japanese control will allow VOA 
transmissions from Okinawa to continue to June, 
1976; and will provide for talks between the two 
nations in 1973 concerning future VOA operations. 

The agreement stipulates that no program or 
echnical changes in the facilities be made without 
ipproval of “competent authorities” within the 
lapanese Government. It is not known whether the 
yOA will choose to relocate its relay stations during 
he interim period. However, should construction of 
i possible substitute facility not meet the 1976 
leadline, Japan will co-operate. The station occupies 
134 acres 50 miles north of Naha. If the station was 
o be moved to another site it is estimated it would 
:ost between $US15 million to SUS20 million. A 
;uggested new site is Cheju Island, off the coast of 
k>uth Korea. 

RECENT VERIFICATIONS 

ECUADOR: Radio Canal Manabita on 4815KHz 
/erified Chris Davis of Featherston, NZ, with a letter 
rom Lauro G. Fernandez C. Sub-Manager, and 
inclosed was a large pennant and a postcard with 
>lack and white photos of the office, transmitter and 
>tudio. 


COLOMBIA: HJKE Radio Continental has verified 
Bob Padula of Melbourne with a personal letter for a 
report on 6125KHz. The letter was signed by Carlos 
Martinez, Radio Director, who expressed surprise 
and interest that the station could be heard in 
Australia. Verification was received in two weeks by 
airmail for a report sent in Spanish. 

GUATEMALA: TGNB on 9505KHz verified our 
report with a letter, card and stamps. The letter was 
posted by surface mail and took five months to reach 
us from Guatemala City. The delay in the mail we 
attribute to the recent American dock strike. The 
letter was signed by David Keeler, recording 
engineer, who remarked that it was the first report in 
a long time from New Zealand. The power of the 
transmitter is 5KW on this frequency and the 
address is Apartado 601, Guatemala City. 

SIGNALS FROM CHILE 

La Vos de Chile CE969 has been heard with good 
signals on 9690KHz until closing at 0400GMT. This 
station uses “Land of Hope and Glory” as its theme 
for signoff, and during the closing announcement 
lists a long network of stations. After the station 
leaves the air a BBC signal with the World Service 
has been observed on 9690KHz. 

Radio Mineria CE975 has been heard at 
1100GMT with a program in Spanish. The station 
suffers some interference from HCJB on 9745KHz. 

Radio Portales CE957 has been heard at good 
strength around 0630GMT. The station has frequent 
identification announcements, but at 0700 is 
blocked by Radio Australia. 

NEW INDONESIAN SIGNALS 

A new signal from Indonesia has appeared on 
5490KHz. We heard this station at 1400GMT, 
carrying the National service from Djakarta, but 
from a station announcement at 1400GMT we take 
the location to be Surabaja. The signal strength is 
good, but there is interference from Radio Peking on 
5500KHz. 

Radio Angkatan Udara, the Indonesian Air Force 
station, has resumed transmission on 11323KHz. 
We heard this station from around 1100GMT to 
after 1200GMT. 

“Sweden Calling DXers” says two further signals 
have been noted. These are RPI Poso on 5270KHz 
and RRI Manokwari, West Irian, on 6279KHz 
(previously on 6195KHz). Both signals were 
received at 1200GMT. 

SUNSPOT COUNT 

The sunspot count has a major effect on short¬ 
wave listening, and as the the count decreases, 
signals on the higher frequencies weaken, and those 
on the lower frequencies improve. The 11-year cycle 
is on the downward path and increasing lower 
frequency reception is evident on short-wave. The 
increasing use by stations of the 49, 41, 31, 25 and 
19-metre bands, and less use of 11 and 13-metre 
bands, is evident. The present count, and the 
predictions for the coming months as released by the 
Zurich Observatory, are as follows: 

October 54 January 48 

November 52 February 47 

December 50 March 45 

BROADCAST BAND NEWS 

AUSTRALIA: The latest ABC relay station to come 
into operation is Station 4HU Hughenden, 
Queensland, on 1570KHz, with the power of 50 


watts. Reception will be difficult in southern 
Australia and New Zealand because the Queensland 
ABC program on this frequency will be dominated 
by 4GM Gympie which uses 200 watts. 
INDONESIA: Some months ago we reported 
reception of Radio Republik Indonesia on 1335KHz, 
heard closing at 1700GMT with clock chimes. This 
station has now verified several New Zealand 
listeners. The power is given as 10KW. 


Station Schedules 


RADIO LUXEMBOURG SCHEDULE 

Radio Luxembourg is well-known for its 
commercial programs beamed to the United 
Kingdom and parts of Western Europe. It operates 
on long, medium and short-wave as well as FM. The 
latest schedule received from the station for short¬ 
wave operations is as follows: 


On 6090KHz 


GMT 

Language 

0515-2400 Monday-Sat 

German 

0700-2400 Sunday 

German 

2400-0200 Daily 

English 

On 15350KHz 

0445-0200 Monday-Fri 

French 

0445-0400 Sat 

French 

0545-0200 Sun 

French 


The station also operates on medium-wave on 
1439KHz, and this signal can be heard around 
dawn. The address of the station is Radio 
Luxembourg (London) Ltd, 38 Hertford Street, 
W1Y 8BA, London, England. 


RADIO ALGIERS SCHEDULE 

Radio Algiers, which now has eight transmitters, 
ranging in power from 100 to 120KW, has increased 
its service on short-wave. The schedule is as follows: 


GMT 

1800-2100 

2100-2300 

0600-0900 

1200-2400 

0600-2400 


KHz 

15410,9660 
15420, 11835 
11715 
11715 
6080 


Area 

Middle East 
Africa 
Europe 
Europe 
South Algeria 


These broadcasts are in Arabic and French. The 
frequency of 9685KHz is often received with the 
Kabyl program. 


ISLAMABAD RADIO 

Radio Islamabad in West Pakistan has a 
transmission to East Pakistan, with a relay of the 
home program, as follows: 


GMT 

0130-0330 
0130-0500 (Sun) 
1130-1345 
1400-1730 


KHz 

15380-11705 

15380-11705 

15130 

9735 


RADIO NEW ZEALAND SCHEDULE 

The following schedule of Radio New Zealand is 
effective until the end of February. 



TO THE PACIFIC 


GMT 

KHz 

Call 

1700-1945 

9755 

ZL23 

1700-1945 

11780 

ZL3 

2000-0545 

15110 

ZL21 

0600-0845 

9540 

ZL2 

0600-0845 

11780 

ZL3 

(ZL2 closes at 0800GMT on Sundays.) 



TO AUSTRALIA 


2000-0545 

17770 

ZL5 

0900-1145 

9520 

ZL18 

0900-1145 

11705 

ZL22 

TO ANTARCTICA. (Sundays only.) 


0815-0845 

9520 

ZL18 
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KAISE 


MODEL SK-100 


VOLT-OHM-MILLI AMMETER 

HIGH SENSITIVITY 
100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 
SPECIFICATIONS: 

• DC Volts: 0.6, 3, 12, 60, 300, 600, 1200- 

• AC Volts: 6, 30, 120, 300, 1200. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 600 mA, 
12A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms, 2M ohms, 20M 
ohms. 

© Decibels: Minus 20 to plus 17, 31, 43, 51, 63. 

• Accuracy: DC plus minus 3pc, AC plus minus 4pc 
(of full scale). 

• Overload Protected by dual silicondiodes. 

• Double-jewelled plus minus 2pc Meter. 

© Plus minus Ipc temperature-stabilised film resistors. 

• Polarity changeover switch. 

• Scale with mirror. 

Price $34.75 Post 75c Interstate Si.00. 



MODEL SK-70 
30K OHMS PER VOLT DC 
10K OHMS PER VOLT AC 

DC Volts, 0.5, 2.5, 10, 50, 250, 500, 1000- 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 7K, 70K, 700K, 7 meg. 
Decibels: Minus 10 cps plus 62 dB. 
OVERLOAD PROTECTION 

$18.50 

Post 50c. Interstate 75c. 


MODEL SK-55 
30K OHMS PER VOLT DC 
14K OHMS PER VOLT AC 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 1200- 
AC Volts: 12, 60, 300, 1200- 
DC Current: 60uA, 12mA, 300mA. 
Resistance: 10K Ohms, l.M Ohm, 10M 
Ohms. 

Decibels: Minus 10 cps plus 23dB 

$19.50 


PLAYMASTER 127 
STEREO CONTROL 
UNIT 

For tape replay, magnetic, disc, and 
crystal cartridge, radio input, fully 
described No. 69 issue E.A. 





KIT SET $49.50 

Wired and Tested S59.50. 
Pack and Post 75c 
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STEREO AMPLIFIER 

64 Watts per channel 


AMPLIFIERS 

PUBLIC ADDRESS 
RANGE 
240V-AC 



MINIATURE P.A. AMPLIFIER 
15 WATTS OUTPUT 
Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick up with electronic mixing P.P. 
EL-84 output. Price $49.50 
30 Watt. As above, EL-34 

PP $57.50 

40 watt $89.50 
60 watt $115.50 



P.A. SPEAKERS 

8 WATT 

8in. units in waterproof 
projection horns- 
15-Ohm voice coils. 

Price $16.15. 

Line output transformers to suit. 
$1.75 extra. 


SPEAKER COLUMN 

VINYL COVERED — BLACK 33in. x 
10in. x lOin. Complete with 4 heavy 
duty 6in. speakers. 25 watts — 4, 8 or 
16 ohms. 

$32.50 



BENDIX BC-221 

Frequency meter 125KHz to 20MHz. 
Complete with calibration book and 
lOOKHz crystal. 240VAC supply. 

BRAND NEW $75.00 
USED, GOOD ORDER $49 50 


BRAND NEW 
LIGHTING PLANTS 

Johnson 1 hp engine 
12V 30A generator 

$72.00 

110VAC 50Hz 2'/ 2 KVA 
Powered by Briggs & Stratton 4 cycle 
petrol engine $195.00 


522 TRANSCEIVER 

Freq. coverage 100-150Mhz. Multi¬ 
channel crystal-locked. Suit 2-meter 
mobile or base station TX. Operating 
voltage 350VDC, 250mA. RX operating 
voltage 250DC, 100mA. 

Power supply not included $35.00 
Separate transmitter $17.50 
Separate receiver $17.50 


NEWGRAMO 

MOTORS 

240V. AC 
3 Speeds, $2.75. 
Post: 40c. 


G.D.O. UNITS 

Post: N.S.W. 50c I'state 75c. T.E. 15 
Transistorised, 7 Band. 

360KHZ to 279 MHz 

$43.50 


RADIO RECEIVER 

BC348-Q. Frequency coverage 200KHz 
— 18MHz- 6 bands. 45:1 slow motion 
tuning. Crystal filter. BFO, AVC. 
Complete with 28VDC genemotor 
power supply. 


$75.00 


TRANSMITTING TYPE 
VARIABLE CAPACITORS. 


2KV double spaced. Ceramic in¬ 
sulation. ’.4. in shaft. lOOpF, 60pF, 
30pF. 


$2.50 each. 


SOLDERING IRON 

240V. AC. 30 Watts. Lightweight 
2'/ 2 oz. Heating time 1-8 mins. 


$7.25 


Kit set $95.00 

Wired and Tested $109.00 

PLAYMASTER STEREOS 

PM 132 excluding tuner. $149.00 

Built and ready for operation 
PM 129. Wired and Tested $54.00 


REVERBERATION 

UNITS 

Deluxe model. 

Freq. response. 60-5500 Hz. 

Decay time at 300 Hz 2 seconds. 

Dimensions 16 J /4in x 4*%in x l’/4in. 

$19.95 

Receiver-Indicator 

UNIT 

Type R-65 APN-9, 3BPI CRO tube 
with Mu-Metal Shield and Socket. 33 
valves. 2 x 2—5Y3 — 6Y6 — VR105 — 
6SA7 — 6N7 — 2 x 2 SJ7, 3x6 SL7, 3 X 

v 6SK7, 7 x 6H6, 13 x 6SN7. 

Inbuilt super het. receiver designed 
for reception of pulsed waveform. 

4 channels, 1750KC—2020KC. 

$19.75 


VERNIER DIALS 

9:1 Ratio 

3in. 

4in. 


$2.95 

$7.25 


MICROPHONE 

STANDS 

Floor Model. 6ft. adjustable with 
heavyweight cast-iron base. 

$11.75 

TABLE MODEL, $3.50 

Flexible Goose Necks 
9in. $2.75 18in. $4.35 

12in - $3-50 24in $5-00 


MICRO SWITCHES 

S.P.D.T. 240VAC 3 amps 
Button, lever, plunger, lever / roller 
actuated types available. 

95c each 


POWER CABLES 

240 volt, 3 core complete with moulded 3 
pin plug, 7' 6" P.V.C. 

Post 25c 


DYNAMIC LO-IMP 
STEREO PADDED 
HEADPHONES 

With cord and stereo plug. 

$3.50 

Pack and Post., 50c. 


PORTABLE FIELD 
TELEPHONES 

Magneto powered—complete with 
handset and sturdy metal carry, 
case. $9.50 each or $18.00 per pr. 


CRO TUBES 


DG4-1 Philips 1" 

$6.75 

5JPI DumontS" 

$8.75 

DP 16-22 Mullard 6" x 2" 

$7.75 

3API 3" 

$2-75 

ACR10 WCR139A 3" 

$3.00 

3BPI. Shield and socket, 3" 

$12.00 

3 JPI 

$4.50 


AN / APX-6 
TRANSPONDER 
TXRX 

900 1200MHz 

Complete with cavity tuning, 
resonator, digital counters, 2C42- 
2C46 lighthouse tubes, 28V DC 
blower motor. 

517.50 


COAX. CABLE 


Imp. 

Dia. 

Per Yd 

Per. 100yd 

75 

3/ 16" 

25c 

$15.00 

75 

1 ' 4" 

30c 

$19.00 

75 

3 8" 

45c 

$30-00 

50 

1 / 4" 

40c 

$28.00 
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GUITAR AMPLIFIERS 

14-watt, 4 inputs, bass and treble 
boost, 2 twin-cone speakers. 17-watt 4- 
channel, bass and treble boost. Two 
twin-core speakers. 

$83.85 

35 watt 

4-channel, bass and treble boost. 4 
twin-cone speakers. 

$119.00 

Vibrato with foot control and 2 preset 
controls for frequency and intensity. 
$10-50 extra on above models. 

14 watt, etc $69.50 

17 watt $03.85 

35 watt $119-00 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

E.A. July and August issue- 
Kitset, including cabinet. 

$98.00 

Wired and tested. 
$114.00 


TOP QUALITY AUST. 
MADE SPEAKERS 

12in Woofer 20 watts RMS $24.25 

12in Woofer 15 watts RMS $22-00 

I2in Twin-cone 15 watts RMS $19-00 



15" PIONEER 


15in Pioneer low frequency speaker. 
Imp. 8 ohms. Power, 30 watts, RMS 
designed especially for use with bass 
guitar or electric organ. Also ideal for 
stereo woofer speaker. 

$30.00 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered, 8 watts RMS per 
channel inputs for magnetic ceramic, 
and crystal cartridge, also recorder 
and radio tuner. Hi-Fi frequency 
response speaker matching 4-16 ohms. 
Size lOVzin x 6V 2 in x 3’/2in. Attractive 
oiled teak cabinet. 

$54.00 

15 watts per channel deluxe version of 
the above amplifier with the added 
feature of 8-ohm stereo headphones. 

$67.50 


ROLA 50 WATTS RMS 


Model 12U50 
12" Speaker 

Frequency response 25Hz—11kHz. 8 or 
15 ohms. 

$35.00 


HI-FI STEREO 
HEAD PHONES 



Freq. 20-12000 Hz 
Imp. 8ohms 

Complete with lead and standard stereo 
phone plug. 

$5.25 

Pack and post 35c 


STEREO RECORD 
PLAYER 

240.V AC—4 speeds, ceramic cartridge. 
Separate motor, 7in turntable, pickup 
arm and rest. Post 50c. 

$7.90 

Mounting platform available, $5-50- 
Post 40c. 


MAGNETIC CARTRIDGE 


Response: 15HZ—25000HZ 
Outpur: 9mV 
Diamond Stylus. 

Tracking weight: 1-2.5 grams 

$9.60 


SPEAKER ENCLOSURES 



NEW MAGNAVOX 8-30 
SYSTEM 


Ref. Jan. 71 E.A. 

1.6 C.F.T. 30 watt. 8.6 
OHMS. 

Complete ready for use. 

$60 30 ea- 

8-30 speaker only $18-50 
3TC Tweeter only $3-75 
Cabinet only $30-00 



HI FI SYSTEM with 
8WR MKV and 3UC 
tweeter 

16 watts, 8-16 ohms, 22in 
x 14in x 8in. 

$43-75 ea- 

Hi power system with 
MSP 12UAX and 2MBC 
tweeter. 23’/2in x 17in x 
12V 2 in. 20 watts $53-75 
ea- 


V 


FAMOUS MULLARD 
MAGNAVOX 
Bookshelf enclosures 
6WR MKV and 3UC 
tweeter, 8-16 ohms, 
15V2in x 8’/4in x 8V 2 in. 
Complete ready for use. 

$26-75 ea- 

Cabinet only $13-95 


All cabinets are constructed of Plneboard and veneered with oiled 
teak Formica and are complete with cross over network — 
tweeter — Innerbond packing. 


STEREO RECORD 
CHANGERS 

Cl 09 — Cl 16 — C117 — C117A3 


w 



Current models, 4 speeds, automatic 
or manual operation. 

Standard model $28-50 

Ceramic cartridge, Sapphire stylus. 
Standard model with 12in turntable 

$34.00 

Deluxe model with 12in turntable. 
Cueing device, ceramic cartridge, 
diamond stylus $40-00 

Deluxe model as above with — adjust¬ 
able counter balance, 2 spindles, 
calibrated stylus pressure control 
added $46-50 

Deluxe model as above with 12in 
Diecast Heavyweight turntable, 4-pole 
shielded motor, suitable for Magnetic 
cartridge $56-50 


VTVM 

MODEL TE-40 
MILUVOLTMETER 

Spec: AC V, lmV — 300V RMS, 10 
ranges. Accuracy, SHz to 1 2MHz plus 
or minus 2dB 10Hz to 1.0MHz plus or 
minus ldB, 20Hz to 250KHz plus or 
minus 0-2dB. 


dB Scale: 40-30-20-10-0-10-20-30-40- 
50dBm. 240V AC. 


$42.95 




AUDIO GENERATOR 


The latter two record-changers can be 
supplied with magnetic cartridge and 
diamond stylus at $10 extra. 

B.S.R. STEREO 
RECORD PLAYER 

Latest design. 4-speed. Auto or manual 
operation.'11" heavyweight diecast 
turntable driven by fully shielded 4-pole 
dynamically balanced 240V motor. Noise 
suppressor. Silicone damped cueing 
device. Square section brushed 
aluminium pick up arm. Adjustable 
counterbalance. Calibrated stylus 
pressure control. Antiskate bias com¬ 
pensator fitted with magnetic cartridge. 
Diamond stylus. 

$62.50 

Pack and post $1.50 

CHANGER AND 
PLAYER PLATFORMS 

Teak. Cut out to suit C109-MA65-MA70- 
MA75 $9-00 

Fully moulded tinted perspex cover. 
17’/4inx 13V a inx4in. $9-00 

$9.00 

CASSETTE TAPE 
RECORDER 

Solid state, 2 track mono. Piano key 
push controls. Slow-fast speed ad¬ 
juster. Rim drive. Supplied complete 
with microphone with remote switch, 
cassette tape, batteries, earphone, 
instruction book, circuit. 

$28.75 Post 75c. 


Deluxe Model — TE22D 

Freq. Range: Sine 20Hz to 200KHz- 
Square 20Hz to 25KHz. 

Output Voltage: Sine 7V. Square IV P- 
P. Output Impedance: 1000 ohms. 
Accuracy: 5p-c. 4-range attenuation, 
1/ 1, 1/ 10. 1/ 100, 1/ 1000. Printed 
circuit, 240VAC. 

$42.95 


SIGNAL GENERATOR 

Deluxe Model TE20D. 

Freq. range 120 KHz—500 MHz 7 
bands. Accuracy 2pc. Output 8V. 
Provision for Xtal. Suitable for self¬ 
calibration Marker generator. Printed 
circuit. 240V AC. 

$35.75 


T.E. 46 
RESISTANCE 
CAPACITANCE 

Bridgeand Analyser 
Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. Also 
tests power factor, leakage, im¬ 
pedance, transformer ratio, insulation 
resistance to 200 megs, at 600V. 

Indications by eye and meter. 

$53.75 


S.W.R. METERS 

O-IOOMHZ- 

IKW. POWER OUTPUT. 

$14.75 

Pack and Post 75c. 


TAPE CASSETTES 
TENSILISED MYLAR 

C60 95c 

C90 $1-80 

HEAD CLEANER 

$1.70 Post 10c. 

Rotating Distress 
Emergency Beam 

f 

Red, Blue, Amber 
—Visibility V 2 mile. 

12V D.C. operation. Waterproof. 
Complete with heavy duty suction 
Cap. Size 3V2in. dia. x 5’/2in. 

$5-75. 

Pack and Post. 35c 


MODEL SE-405 

0-150 MHz 75 ohms, 2 KW 

$27.50 


PILLOW PHONES 

3 in dia. x 3 /4in. Cream plastic housing. 
8 ohms. 

$1.95 Post. 25c. 


TV BOOSTER 

240V AC. Especially designed for 
fringe area reception. Also up to 3 TV 
sets can be operated off common 
aerial for improved signal strength. 
$15.95 Post free. 


2-STATION 

INTER-COM 

Press to call—volume control. Com¬ 
plete with plugs and cable. 9V tran¬ 
sistor battery. Post 50c. 

$9.95 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 


"HANDYMAN” 

CHECKED PACKED 
& POSTED FREE 

RH150 $11.50 

Pocket-size 3V4” x 4 M>” x 
IV4”. 

Instruction sheet and circuit. 
SPECIFICATIONS: 

DC Volts: 2V 2 , 10, 50, 250, 
1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: .1, 25, 250mA. 
Resistance: 20K and 2M. 
Decibels: —20db, + 62dB, 
0.7KHz. 

Capacitance: .0001, .01, .0025, 
.25uF 


MODEL RH-100 $39.75. Postage 75c 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload protected by dual silicon diodes • Double- 
jewelled ± 2 per cent meter • + 1 per cent tem¬ 
perature-stabilised film resistors • Polarity 
changeover switch • Mirror scale t Instructions for 
operation with circuit diagram. 

SPECIFICATIONS: 



MODEL RH-20 $13.95. Postage 50c 



20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25 , 2.5, 10, 50 , 250, 1000. 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, +22 (at AC / 10V) +20, 
+36 (at AC/50V). Upper frequency 
limit 7KHz. 

Batteries: Two 1.5V dry cells. 

With overload protection $15.00. 


MODEL RH-55 $20.00. Postage 50c 



30,000 Ohms per Volt DC 
14,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.6, 3V, 12V, 60V, 
300V, 1200V 

AC Volts: 12V, 60V, 300V, 
1200V. 

DC Current: 60uA, 12mA, 
300mA. 

Resistance: 10K, 1M, 10M. 
Decibels: —lOdB +23dB. 
Overload protected. 


MODEL RH-80 $18.00. Postage 50c. 



DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/ V). 

AC Volts: 6, 30, 120, 300, 1200 
(10,000 V). 

DC Current: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. 

Resistance: 20K, 200K, 2M, 
20M. 

Decibels: —20 to +17, 31, 43, 
51, 63. 

Accuracy: DC +3 per cent. 
AC + 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, “Eveready’ 
915. 



20,000 Ohms per volt DC. 

10,000 Ohms per volt AC. 
Specifications: 

DC Volts: 0.5, 2.5, 10, 50, 250, 500, 1000. 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 5K, 50K, 500K, 5M. 
Decibels: —lOdB + 62dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale), 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915. 

• Overload protected by dual silicon diodes • Double-jewelled + 2 
per cent meter t +1 per cent temperature-stabilised film 
resistors • Mirror scale. 



As featured in Electronics 
Australia October 1971, the two- 
station Edison Intercom. 
Complete with batteries and 
connecting wire. 

Price $8.75. 

Pack and posted $9.50. 


SPECIAL: Signal Injector 


nr 


(j 

mm\ 

Mm 

^ srafliiucM S 


Price $9.75 (incl. postage) 


RADIO 

306-308 PITT STREET 61-3832 

HOUSE PTY. LTD. 

26-2817 760 GEORGE STREET SYDNEY. 211-01 
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ANSWERS TO 
CORRESPONDENTS 



EN FRIEND WANTED: I am 16 years old and 
ad your magazine every month. I think it is very 
>od, and that you cover every aspect of the 
:ctronics Field very well. I would appreciate it if you 
Duld publish my name and address so that I may be 
>le to make a penfriend with the same interests. At 
e moment I am building the three-transistor 
ceiver in your “Basic Electronics” book, and 
ould like to know if it is possible to receive SSB 
»nals with it. Is it possible to use a 50MHz 
inverter with it with satisfactory results? (Kevin 
lomas, 11 Joan Avenue, Glengowrie, SA 5044.) 

1 Thank you for your comments of appreciation, 
s requested, we have published your name and 
Idress. The three-transistor set in “Basic Elec- 
Dnics” can be used for reception of SSB signals by 
tting the detector into oscillation. However, tuning 
by no means easy, as the setting is quite critical, 
id becomes progressively more difficult as the 
equency rises. More suitable receivers for use with 
inverters are the All-Wave series described in issues 
ited August to December, 1967. The basic receiver 

a three-valve design which can be progressively 
jilt up to a seven-valve design suitable for SSB 
iception. Details of modifications for more 
jnvenient use of converters were published in April, 
?68 issue. Project reprint material for the series can 

2 obtained through the Information Service for 50c 
2 T project (File Nos 2/SW/42-43-44-45-46-47). 

If you prefer to use transistors, then the “E-A” 
10 Receiver, of August, 1970 might be a better 
loice (File No 2/SW/54). We point out that all the 
:ceivers mentioned above are considerably more 
implex than the small regenerative receiver 
escribed in “Basic Electronics”. 

ERVICE MANUALS: Reference “Answers to 
orrespondents”, August 1971, page 145, “Help 
/anted”, I. McK., Canberra, ACT. The following is 
n extract from a lfetter I received from the 
Commissioner of Patents, Patents Office, Canberra, 
>.CT. 

“The Patent Office library contains some old radio 
;rvice manuals, and you may Find the circuit you 
squire in one of these. You will have to come to the 


library yourself if you want to make a search of the 
records there. We can supply photostat copies of any 
pages you require at a certain fee”. 

I trust the above information may be of some 
assistance to I. McK. (R.S., Canberra, ACT.) 

® Thank you very much for the information, R.S 
We have forwarded a copy of your letter to I. McK., 
as well as reproducing it here for the benefit of other 
readers. 

STARTING IN ELECTRONICS: I have just 
become interested in electronics and was wondering 
if you could give me details of subscription rates for 
“Electronics Australia”. As I am just a beginner, I 
would also like to get other necessary literature to 
start. Can you give me any suggestions about books 
or companies which would be of assistance to me? 
(W.D., Murwillumbah, NSW.) 

^The subscription rate for “Electronics Australia” 
is $6.50 per year in Australia, Papua & New Guinea, 
and New Zealand. Elsewhere, the rate is $9 per year. 
A subscription form appears near the back of each 
issue. Apart from our own literature and circuits, 
several valve and transistor manufacturers produce 
inexpensive data books which contain much valuable 
information on basic circuits, etc. We are in the 
process of publishing a series of articles intended for 
the beginner in electronics. This series is an updated 
version of a previous basic course which we 
published in handbook form. We can supply the 
articles you have missed from the current series at 
50c each; alternatively we can supply the back 
numbers at 50c plus the appropriate surcharge (see 
the rules of the “Information Service” on the First 
page of this section); or we can supply a copy of the 
handbook “Basic Electronics”, for $2.30 including 
post and packing. We publish articles each month 
in “Electronics Australia” which are intended 
specifically for the beginner, including a new section 
(started in our October issue) “Elementary 
Electronics” which gives real “grass-roots” circuits 
and ideas for the beginner. We have also published 
two other handbooks which will be of value to you 
later when you are more familiar with the subject. 
These are “Fundamentals of Solid State” and “An 


Introduction to Digital Electronics”; copies of these 
are also available for $2.30 including post and 
packing. We have a large file of projects, many of 
which are suitable for beginners. When you are 
ready to start constructing a project, write to us 
stating your requirements, enclose 50c per article 
required, and we will try to provide a suitable project 
reprint. 

DEPTH FINDER: Have you ever published a depth 
Finder suitable for small boats? If not, could you 
publish such a project in the near future. A solid- 
state 12V unit measuring depths to about 20ft would 
be handy. (“EA” reader, PNG.) 

®We have had many requests for a description of a 
depth finder, but we have been unable to do 
anything along these lines so far. The main problem 
is that these devices involve as much hardware as 
they do electronics, and we know of no reliable 
source of such hardware. If any reader has 
constructed such a device, we would welcome its 
submission, either for our “Circuit Design & Ideas” 
section, or as an article in its own right. 

SCHMITT TRIGGER: I am a technical school stu¬ 
dent and have had great pleasure in reading your 
magazine for the last few years. It has assisted me 
quite a lot in the building of electronic projects. 
However, I have been unable to find a circuit of a 
valve operated Schmitt trigger. If you have already 
published one in an earlier edition, could you please 
inform me how to obtain a circuit and construc¬ 
tional details. (J.H., Moorabin, Vic) 

& We have used Schmitt triggers in a number of 
our oscilloscope designs. The latest was the 1966 
3in oscilloscope (File No 7/C/24) published in 
May, 1966. You may be able to extract the relevant 
portion from the design for your experiments. 
Copies of this article are available through the In¬ 
formation Service for the usual 50c fee.Incidentally, 
a circuit for a transistor Schmitt trigger appears in 
chapter 9 of our handbook “An Introduction to 
Digital Electronics”, which is available through the 
Information Service for $2.30 including postage 
and packing. 


ELECTRONICS AUSTRALIA" INFORMATION SERVICES 


hs a service to readers "Electronics Australia" is able to offer: (1) Project 
jeprmts. metal work dyelmes. photographs, printed wiring patterns and 
|>ther filed material to do with constructional projects and (2) A strictly 
imited degree of assistance by mail or through the columns of the 
magazine. Details are set out below 

PROJECT REPRINTS: These cost 50c per project. Prior to December 
11959, circuits and diagrams only are available. From December 1959 
nnwards, complete articles are available. No material can be supplied, 
additional to that already published. Reprints can be supplied more 
speedily if they are positively identified and not accompanied by technical 
queries. Material not on file can normally be supplied in photostat form at 
30c per page. 

SUBSCRIPTIONS, BINDERS, HANDBOOKS etc: These are handled by 
seperate departments. For fastest service, send separate orders to the 
departments concerned. 

PHOTOGRAPHS, METAL WORK DRAWINGS: Original photographs are 
available for most projects. Price: $1 for 6in x 8in glossy print. Metal work 
dyelines are available for most projects. Price: $1 These show dimensions 
and positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: We can supply negative transparencies, 
actual size. Price: 50c. We do NOT deal in manufactured boards. These 
are available from advertisers 

BACK NUMBERS: As available. On issues up to six months, face value. 
Seven months to 12 months, face value plus 5c. Thirteen months or older, 
face value plus 10c. Postage and packing, 10c per issue extra. Please 
indicate if a PROJECT REPRINT may be substituted if the complete issue 
is not available. 


REPLIES BY POST: These are provided to assist readers encountering 
problems in the construction of our projects published within the last two 
years. Note, particularly, that we cannot provide lengthy answers, or 
undertake special research or modifications to basic designs. Charge: 
50c. Inclusion of an additional fee does not entitle correspondents to 
special consideration. 

OTHER QUERIES: Technical queries outside the scope of "Replies by 
Post" may be submitted without fee and may be answered in the magazine 
at the discretion of the Editor. Technical queries will not be answered by 
interview or telephone. 

COMMERCIAL EQUIPMENT: "Electronics Australia" does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex¬ 
disposals equipment etc. We are therefore not in a position to comment on 
any aspect of such equipment. 

COMPONENTS: "Electronics Australia" does not deal in electronic 
components. Prices, specifications etc should be sought from appropriate 
advertisers or agents. 

REMITTANCES: These must be negotiable in Australia. Where the exact 
charge may be in doubt, we recommend submitting an open cheque, 
endorsed with a suitable limitation. 

POSTAGE & PACKING: All charges shown include postage and packing, 
unless otherwise specified 

ADDRESS: All requests for data and information should be directed to the 
Assistant Editor, "Electronics Australia". Box 2728, GPO Sydney. NSW, 
2001 . —(10/71) 
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GEM TUMBLING OUTFIT 
$26.50 p. & p. $2.50 

As illustrated above — all for 
$26.50. Pack and post $2.50 or 
may be purchased in various com¬ 
ponents as under. 

GEM TUMBLER 

ONLY $9.50 — p. and p. $1 
This is a terrific bargain, designed 
for tho gemstone collector for 
tumble polishing large quantities 
of gems. A reliable, trouble-free 
machine fitted with 1/2 gal. barrel 
which will process 41b.-51b. of 
stones, produces flawless gem¬ 

stones of great beauty. Supplied in 
kit form, takes minutes to assemble, 
has pillow block bearings (4). 
shafts, pulleys, belts, 1/2 gal. 
barrel, mounting blocks. (Note: 

flat wood base not supplied), is 
complete with full instruction 
books for gem tumbling and 

assembly of unit. 

GEM TUMBLER AND MOTOR 
$22.00 — p. and p. $2 
Tumbler as above plus 240 volt AC 
A.E.I. motor with 2 different sec¬ 
tion pulleys for slightly different 
speeds. The finest quality, origin¬ 
ally for computers. resilient mount¬ 
ing base starting relay, 6' of lead 
and plug. 



GEM TUMBLER, MOTOR AND 
GRINDER 

$26.50 — p. and p. $2.50 
Same as item 2 but has extra two 
pillow block bearings, belts, shaft, 
flexiblo coupling and 36" long 
flexible drive shaft with 1/4" 
chuck and set of 5 different shaped 
mounted grinding stones (mount 
grinder on base alongside tumb¬ 
ler), use grinder for removing 
rough edges from stones before 
polishing. 

Grinder can also be used for cut¬ 
ting disc. All units sold in kit 
form with instructions for mount¬ 
ing and full instruction books for 
polishing gems, takes minutes to 
assemble. 3 months guarantee on 
all units. 

LAPIDARY GRINDING SPINDLES 

$4.50 — p. and p. 60c 
Pillow block bearings, standard 
1/2" shaft for grinding, polish¬ 
ing, cutting wheels, etc., threaded 
each end. 12" long smooth run¬ 
ning with 1 1/2" pulley, bargain. 
Complete wjth nuts and spacers. 


HALF-PRICE SPECIAL 
HI-FI RECORDING TAPE 


HALF-PRICE SPECIAL HI-FI 
RECORDING TAPE 

Fantastic purchase of "MYLAR" 
professional recording, computer 
tape (the best money can buy). 
Famous 3-name brand (one we 
can’t mention due to huge price 
reduction). Silicone lubrication. 
Suits all tape recorders, hi-fi and 
stereo. Selling well under half 
price. ABSOLUTELY BRAND NEW. 
3" 65c; p. & p. 15c. 

5" $1.75; p. & p. 20c. 

5" L/P $2.45; p. & p. 20c. 

7" Standard $2.25; p. & p. 25c. 

7" LP $3.95; p. & p. 25c. 

3" Empty Spools 25c; p. & p. 10c. 
5" Empty Spools 35c; p. & p. 10c. 



^C^omfiactL _7 

Cassettes? 


RECORDING 
TAPE 

Top quality Philips type cassettes 
by famous maker sells at half 
price. Individually packed in plas¬ 
tic library box. 

C60 $1.45; p. & p. 15c. 

C90 $1.75; p. & p. 15c. 

C120 $2.75; p. & p. 15c. 



UNIVERSAL SELECTOR 

Manual or solenoid operated (48V) 
FIRST EVER RELEASE. Provides 
dozens of switching selections. A 
must for all electrical hobbyists. 
Limited stock $1.50. P. & P. 60c. 



NIFE 

BATTERIES 
95c 

Brand new! 
Nickel, iron, 
spill-proof, 
leak-proof cells. 
Lasts for ever, 4 A.H., 1.2 volts. 
Sizo 3 1/2" x 2 1/2" x 1". 
Couple together for any voltage— 
superb for spotlights, lamps, bells, 
flash equipment, etc. Govt, cost $7 
ea. 

Set of 10 gives 12 volts 4 A.H. 
$7.95 (Pack post $1); Set of 5 for 
6 volts, $3.95 (Pack post 75c). 


G.P.0. RELAYS — $1.50 

New in packets. Type 3000. Im¬ 
pregnated coil switched multi-leaf 
type. Rating 3 amps for 6 or 12 
volts DC. Size 3 1/4" x 2 3/4" x 
7/8". As new condition 85c. 

P. & P. 25c. 



ENGLISH 

S0LENIUM 

RECTIFIERS 

$1.50 


4 amp. 3V-18V, full wave bridge, 
brand new. P. & P. 25c. 1/2 amp. 
85c. P. & P. 25c. 


English dry reed switches, gold 
plated contacts 1" long x 0.15" 
up to 250V AC. 250 M.A. 2 for 
80c. Post 5c. 



12V ELECTRIC FAN 
$1.25 

Well made hi-speed brush motor, 
reversible rotation for blowing or 
extracting air, cont. duty, has 3" 
dia. 3-bladed plastic fan. Rush an 
unrepeatable bargain. P. & P. 20c. 
12V DC motor separately $1. P. & 
P. 25c. Post free if with another 
article. 



ENGLISH 
SOLENOIDS 
$1.50 

Operates on 4 1/2 to 12 volt DC. 
(300mA on 4 1/2 volts). DC 
resistance 15 ohms, quick acting, 
overall size 1 1/2" x 1" x 3/4". 
Two tapped holes for mounting, 
vertically or horizontally, maximum 
stroke 1/2". Brand new. 

P. & P. 25c. 



MORSE KEYS 
$1.95 

Adjustable, beautifully made for 
British Army, new. P. & P. 70c. 



COMPUTER 
BOARDS 

Enormous 
purchase 
from 

famous computer manufacturer. 
Each board comprises a minimum 
4 transistors and up to 6 transis¬ 
tors, plus host of resistors, diodes, 
capacitators, inductors, etc. Tran¬ 
sistors are NPN & PNP germanium 
type T05 & T018 for R.F. audio, 
hi-speed switching, etc. 100’s of 
uses. Size of board 2 1/2" x 4". 
4 boards with minimum of 16 
transistors $2, post 20c. 

8 Boards with minimum of 32 
transistors $2.75, post 25c. 

16 Boards with minimum of 64 
transistors $4.95, post 70c. Special 
price for quantity. 3? Boards $7.95. 
P. & P. 90c. 


DIRECT DISPOSALSTRADING COMPANY 36 HELEN ST.VALLEY BRISBANE, Q.4006 


A.C. FAN $2.95 P\ 


Post 60c. \ 


Small but very 


powerful 240v. 


mains motor by ( 


"VARLEY" 

BRAND NEW VOLTMETERS 

Eng/and. With 5]'* Bp* 

& AMPMETERS 

3 b/ade fan, ideal 

Beautifully made. Moving coil. 

cooling equipment or as ^ 

extremely accurate. Brand new 1971 

extractor fan. Self-aligning 

models in cartons. Save $4 each. 

bearings, silent but very 

0-100 volt DC voltmeters In two- 

efficient. Mounts from back 

volt divisions $5.50 (post 30c). 

or front. Brand new. Motor 

0-20 amps. DC with shunt $3.95. 

separate $2.45. Post 60e. 

0-40 amps. $3.95. Post 30c. 



Magnificent “Cutler Hammer" 
TOGGLE SWITCHES 

Post pack 10c. 4-Pole, 3-way (3 
position) panel switches (centre 
off) luminous tip. Handles 10 
amps, at 12 or 24/32 volts DC. 
Ideal for panels, control boards, 
75c. 


TOP QUALITY HI-FI 
STEREO OUTFIT PACKAGE 
DEAL $87.50 p. & p. $4.50 

Build your own stereo from these 
famous brand components and save 
dollars. All components are brand 
new and fully guaranteed. Consists 
of 4-speed fully automatic GAR¬ 
RARD RECORD CHANGER wired for 
stereo, MIDLAND 12 watt AMPLI¬ 
FIER and two (2) eight inch hi-fi 
dual cone PEAK 8 watt speakers, 
may be purchased seperately as 
under. 



GARRARD RECORD CHANGER 

$32.50 — p. and p. $1.50 
Quality checked by Garrard, auto¬ 
matic record changer and player 
wired for stereo. Latest 240V 
model, just released, takes all size 
records: 45's, 10" and 12" up to 
9 records at a time. 4-speed labor¬ 
atory series motor, adjustment for 
pick up height, adjustment for 
stylus pressure, etc. Brand new in 
carton. 



MIDLAND STEREO AMPLIFIER 

$37.50 — p. and p. $1.00 
12 watt output stereo amplifier, 
solid state, famous "Midland" 
brand new in carton with 3 months 
guarantee. 



PEAK 8" SPEAKERS 

$10.95 — p. and p. 60c 
Famous ‘Peak’ 8" hi-fi dual cone 
speaker, 8 watt, new in carton 
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RADIO: Unofficial history 


iiiiiiiiimmiiiiiiiiuiimiimiiimmiimiimiiimiimiiiimniiiiiiimii 


iSER AND ULTRASONICS: I am 13 years of 
: and have been reading “Electronics Australia for 
lost a year now, and have been wondering if you 
/c published circuits for a laser beam unit and an 
rasonic generator using either a crystal or moving 
1 transducer. I wish to thank you for your easy 
>jects, particularly those slanted towards us 
lung-uns*’, and for a good magazine. (C.M., 
sbane. Old.) 

Thank you for your appreciation of the magazine 
i the mentioned project types, C.M. To date, we 
/e not published any details of an ultrasonic 
lerator, but we did publish two articles on a 
:lium-Neon Gas Laser and a modulated version in 
■ Aue 1969 and Oct 1969 issues respectively (File 
>s 2/MS/18 and 19). Reprints of each of these 
icles are available through the Information Service 
50c each. 

UITAR AMPLIFIER: Can you supply some in 
rmation, such as a wiring diagram and parts list, 
build a 15W guitar amplifier. (G.B.. Merrylands, 
SW.) 

The nearest design to your requirements is the 
jymaster 102 Guitar Amplifier, published in 
ee parts from October to December. 1962 in- 
isive. Using valves, the amplifier has an output of 
W. We can supply copies of the complete articles 
iles Nos l/GA/4 to 6) through the Information 
rvice for 50c each. 

RCUIT WANTED: Recently I sat for my limited 
lateur licence. In anticipation of a full licence, 1 
ve purchased an old AWA communication 
:eiver type 1C7565. If any reader could supply me 
th a circuit diagram, 1 would greatly appreciate it. 
.C. Heinrich, 7 Lonerganne Street. Garbutt, 
nvnsville, Qld 4870.) 

Any reader who can help should get in touch 
h Mr Heinrich directly. 

3HO UNIT: Congratulations on an excellent 
agazine, especially for the recently started course 
r beginners. Have you ever published a circuit for 
i “echo unit'* as used in many guitar amps? If not, 
) you know anyplace where I might obtain such a 
lit? I recently built the Musicolour” unit des- 
ibed in the October. 1969 issue. I cannot get the 
iddle light to go completely off even with the main 
•nsitivity and middle channel control turned right 
mvn. When these controls are turned up and set 
ght. the lamp does fluctuate in a similar way to 
ie other channels. I have replaced everything ex 
:pt the Traice and the transformer. Can you 
iggest any reason for the glowing light? (K.S.. 
lare, SA.) 

) The reason for the glowing lamp is probably to 
e found in the Diac circuit of the affected channel, 
ry increasing the value of the 680K resistor 
ssociated with this component, as suggested in the 
:xt. If this does not work, the Diac may need re¬ 
lacing. We publish details of a reverberation sys 


As a young fellow I started work with a. 
radio ship in a small town on the Continent. It 
was 100 miles from the nearest transmitter and 
only those with a multivalve receiver had any 
real chance of picking up signals. Such 
receivers were very complicated, as many of 
your older readers would remember. 

Ganged condensers were unknown and the 
operator had to tune every circuit individually. 
Two swinging reaction coils had to be adjusted 
exactly to give sufficient gain without 
oscillation. In addition, the filament voltage for 
every valve had to be controlled with rheostats 
on the front panel. No wonder that non¬ 
technical people couldn't get much joy out of 
such a receiver. 

It was in the face of problems of this kind, 
and of hideous prices, that I had to establish a 
reputation as an up-and-coming salesman. 

Such is the background to the story that 
started with a telephone call from a man who 
had a receiver on approval. The message said: 
“This receiver is defective. After short playing 
it starts an awful noise and I have to switch it 
off." 

I made my visit to the customer in the 
evening because, during the day, there was no 
hope of finding anything in the “aether". It 
didn't take long to verify the customer's 
complaint. No sooner had I switched the set on 
than it began to howl violently. 

The term “acoustic feedback’' was not part 
of my vocabulary at the time but I could see 
what was wrong. A flimsy table supported the 
radio, the batteries and a big horn loudspeaker. 
Confidently I asked the lady of the house for 
a cushion which she supplied with a very 
sceptical smile. Placing the speaker on the 
cushion and turning its horn away from the set 
I could produce clear music and — sometimes 


one is lucky! It was a beautiful night for 
reception and I could tune in one station after 
the other. 

My reputation as a genius was established. 
My customers — or I should say now my 
charming hosts — were a delightful couple 
with a young daughter and I too, was young. A 
bottle of wine was opened and I was lavishly 
entertained. 

The evening turned into a most enjoyable 
social affair and when I left I took with me not 
only a new friendship but also the best order I 
ever had secured for my company:— the 
receiver, loudspeaker, batteries, aerial 
equipment and three pairs of earphones for use 
when loudspeaker reception was below par! 

This would have been a good place to end 
the story but, in fact, it was climaxed in a quite 
different way, which does not meet your 
conditions that stories should be humorous. 

Within a few days, I had to comfort two 
bereaved women, pick up all the radio gear and 
try to reverse the deal with a very hard boss. 
You see, my charming host had purchased the 
radio with embezzled money and had been 
caught out by an unexpected audit of the 
books. Rather than face the court he had shot 
himself in the nearby woods. 

It was hardly a pleasant start to a sales 
career! (C.B., Cremome, NSW.) 

Readers are invited to submit contributions 
to “RADIO: Unofficial History” and a 
publication fee will be paid for those used. 
Stories must be humorous and they must 
be true. Letters must be signed and the 
locale of the story indicated as a mark of 
good faith. The Editor reserves the right to 
rephrase contirbutions as necessary to 
preserve uniformity of style. 
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lem for electric guitars in the October, 1967 issue. 
Project reprint material for this item can be ob¬ 
tained from the Information Service for 50c (File 
No l/GA/12). Many thanks for your appreciative 
comments on the magazine and the Home Study 
Course. Many other readers have expressed similar 
views in recent weeks. 

INVERTER FOR FLUORESCENTS: 

Congratulations on an excellent magazine. I am fin¬ 
ding your Home Study Course very interesting. I 
am interested in constructing a transistorised de¬ 
vice for operating 240V, 13W fiourescent lamps 
from D cells, to run for several hours on the same 
batteries. Have you published such a circuit. With 


each project you publish could you include the 
approximate price of the components required? 
Those with limited resources, like myself, could then 
decide whetehr to attempt the project. (D.B.. St 
Georges. SA.) 

0 The article “DC/AC Inverters for Fluorescent 
Lamps" published in the August, 1968 issue contains 
information for a transistorised inverter. The time it 
will successfully operate from the cells will depend 
on the capacity of the cells. It is not practical for us 
to list the cost of components with our projects. Such 
information must be obtainedfrom our advertisers. 
(Continued on page 135) 


Registered Trade Mark. 


ELECTROLUBE 

IMPROVES ELECTRICAL CONTACTS 
INCREASES RELIABILITY AND 
LOWERS MAINTENANCE COSTS 







I Si 

M 

; E0 

|| POLYSTYRENE, P.V.C. MAKROLON, 
PAINTS, NATURAL AND SYNTHETIC 

11 RUBBER NON-HAZARDOUS VAPOUR 


Write for free Products Summary on the range of electrical and mechanical oils and greases 



RICHARD FOOT (AUSTRALIA) PTY. LTD. 


Available from leading 
electrical wholesalers. 


63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326. 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order. 
240v operated, complete with speaker 
and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

3 3 / 4 in diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included. 

from $1.25 each 

Post 12c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended railway station. 
Please note we are now able to include 

V 4 mile of twin telephone cable FREE 
with each set of phones. 

BATTERY CHARGERS 

240 volt AC Input 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp without meter $15.75 * 

2 amp with meter $17.75 

Post N.S.W. 95c.; Interstate $1.20. 

MINIATURE 

ELECTRIC MOTORS 

lVa to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or 10 for $4 

(Post 12c.) 

TRANSCEIVER 

(2-way radio) R.C.A. America RT 68 , 

24 volt, operated 10 watt output 38- 
54MHz F.M. crystal locked. Trans¬ 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHz with power supply, mike, and 
headphones. $45. 60c. cartage to rail. 
Freight payable at nearest attended 
railway station. 

TRANSCEIVER 

(2-way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to 10MHz. Crystal 
locked or VFO controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car¬ 
tage to rail. Freight payableat nearest 
attended railway station. 

HEADPHONES 

Low impedance moving coil fitted with 
rubber muffler to reduce external 
noise, fitted with press to talk, 
dynamic hand microphones. Ideal for 
use with all types of transceivers. $3.50 
pair. 

Post N.S.W. 45c.; Interstate 65c. 

COLLINS TRANSCEIVERS 

Auto-tuned 100 150MHz. 10 channels. 

$65.00 

HALF-INCH RECORDING 

TAPE 

Top grade 2400' on IOV 2 " reels. Ideal 
video experimenting. Only $1.50 per 
reel. 

Post N.S.W. 45c.; Interstate 75c. 

LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100MHZ. LAS $250. 

100-500MHZ. $350. 

ADLER FREQUENCY 

METER 

100KHZ-20MHZ. $175. 

4 DIGIT RELAY 

COUNTERS 

50-volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post 18c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7/ 16-inch. 

ONLY $6.50 
Post 74c. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3-6V 10AH, set of three batteries in 
wooden holder, $7.50 per set or $2-50 
per battery 1-2 volt 10AH. 

Post N.S.W. SI. 10; Interstate $2.72. 


WALKIE-TALKIE TWO- 
WAY RADIOS 

P.M.G. Approved Citizen Band. 9 
Transistor $55.00 per set of 2. 

Post N.S.W., 74c.; Interstate 85c. 



P.M.G. TYPE KEY SWITCHES- 
45c each. Post 24c. 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quality 


807 

75c 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

30c 

8989 

$1.00 

832 

$5.00 

5U4G 

95c 

6AK5 

$1.50 

EF50 

35c 

6X4 

$1.00 

SY3 

$1.75 

12SK7 

50c 

6C4 

50c 

VR65 

25c 

2x2 

75c 

VT4C 

75c 

6AG5 

80c 

AU5 

$1.00 

12AU7 

S1.00 

80 

$1.25 

X61M 

$2.20 

6AK5W 

$1.50 


Please add postage 
on all articles 


HAND BEARING 
BOAT COMPASS 

Brand new, complete in wooden 
carrying case with strap and bat¬ 
teries. Illuminated with magnifying 
prism. $36.50 Post NSW $1.00 In¬ 
terstate $1.20. 



45 x 40 coated Lens with tripod. 
$10.95 

30 x 30 Power Coated Lens. 
Brand New. 

$3.75. 

WITH TRI POD $4.50 
50 magnification with a 
60mm coated objective lens. 
With tripod. 

$26.20 

As illustrated. 

Postage $1-20; Interstate $1.45. 


TELESCOPES 

30 x 40 with Tripod. 
$7.95 

Post N.S.W. 95c; Interstate $1.45 


BC221 

Frequency Meters. 

$55.00 


SMALL COMPUTER 
PANELS 

3in x 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75C. 

Post 24c. 


STEREO headphones, brand new. 
$5.75 

Post N.S.W. 95c.; Interstate $1.20. 


TYPE S POWER SUPPLY 

(240 V/AC supply for AT 5-ARB). Suit 
most types of Disposal transmitters 
and receivers. Outputs 250 volt, 10mA, 
550 volt 200mA, 300 volt 100mA. $30. 


TELEPHONE WIRE 

21 gauge copper, plastic covered. Ideal 
telephone or bell wire. 1,320ft coil of 
twin, $7 per coil. 

Post N.S.W. 95c.; Interstate $1.45. 


CO-AXIAL SWITCH 

70 ohms, 4 positions. 

Can be motor driven, completely 
waterproof, 70 ohms type connectors. 
Housed in metal case 9in x 8in x 8in, $5 
each. 

Post N.S.W. 95c.; Interstate $1.45 


CHASSIS PUNCH SET 

Five sizes: ^fe-inch, %-inch,V|-inch, 1- 
inch and l'/e-inches. With taper 
reamer. 

$7.50 

Post, $1.15 


SELSYN MOTORSMAGSLIP 

Mk. II. $5.25 ea. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc/, $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

6x30 . $12.50 

8x30 . $18.75 

7 x 25, wide angle. $29.50 

7 x 50 . $22.15 

10x50. $23.07 

12x50. $23.95 

20x50 . $29.50 

Post N.S.W 95c; Interstate $1.45. 

3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Coils. $1.25 each. Post 24c. 

TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 

Cintel Oscillator and Electronic 
Counter, type 388. $250. 

SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 

CONDENSER LENS 

l’/ 2 in diam. IV 2 FL. 50c each. 
Postage 24c. 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete in wooden case. Ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. $39.00 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade. 
Original cost $250, Ideal Broadcast 
Studio, music recording. Church and 
play recording, etc. 

Fraction of original cost. 

Price on application. 


SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well-known maker. 
Sorry, we cannot divulge brand name. 
7" x 2,400' Mylar in plain carton. 
Only $3.50 ea. Post 35c. 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 

electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 24c. 

200 MA 24 volt, Vein push movement. 
$1.25. Post 24c. 


CONDENSER LENS 

2V 2 in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated. 900 x 
magnification, complete with 
dissecting kit slides, etc. $17.95. 

Post N.S.W. 90c: Interstate $1.20. 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR1935 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. 533.00 


RECORDING TAPES 

TOP QUALITY, BRAND NEW 

Post 

3“ x 150' . 65C.12c 

3 V 4 " x 600' . 1.58.13c 


5" x 1800'.3.62 . . 

13c 

7" x 1200'.3.18 .... 

. .24c 

7" x 2400'.. . . 4.80 .... 

. ,74c 

7" x 3600' .6.45 ... 

. .74c 

CASSETTE TAPES 


C60 $1.15; C90 $1.75; C120, 

$2.25 

Post 13c. 


Crystal Earphone. 

75C 

Cassette head cleaners. 

$1.95 

Small Lapel Microphones, ea. 

$1.25 

Post 24c. 


Pocket multimeters AC volts. 

15-1000 

DC volts 15-1000. DC current 150 

milliamps. Resistance 100,000 
Price $6.95. Post 74c. 

ohms. 


BYER 77 Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7V2-15 ips. Full track tested 

$150. 


Microphone. Professional S.T.C. type 
4017. $20. 


Marconi Video Oscillator type TF885A 
0-12 MHz. $75. 


A.W.A. SIG GENERATOR 

UHF 140-300 MHz $65-00 


Pye 4 Channel Crystal Locked 
Oscillator, 1.5-30 MHz New. $25 


TRANSPONDERAPX6 

with Lighthouse Tubes. Can be con- 
verted to 1200 MHz. $17. 


WHEATSTONE BRIDGE 

Top grade. 

In Multiples up to 1,000. $65.00- 


ELECTRONIC COUNTER 

(Austronic) O-lOOKHz. 240V operated. 
$150 


Cossor Double Beam Oscilloscope 
1035. Tested. 

$150 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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!MHz Transmitter... from p49 

itching is vital in these stages, the 
justments of the two lower capacitors largely 
termine the output power. If it is found that 
3 power output varies more than by l-2dB 
er the tuning range, then this can be put right 
some judicious adjustment of either or both 
2 slugs in T5 and/or adjustments to the 
aing of T4 and L2, slightly one way or the 
ner. 

When the transmitter is fed into an aerial 
stem, no doubt the final tuning will need to 
readjusted, particularly with regard to 
atching the final into the feedline. 

The only other adjustments relate to the 
odulation. No adjustments are required for 
M but the 47K potentiometer and the 
immer associated with variable capacitance 
ode Dl, will need adjustment for best results 
r FM. For maximum deviation the trimmer 
ould be set right in mesh and the poten- 
:>meter would be set at a point determined 
:perimentally, which would correspond with a 
latively low reverse DC voltage. On the other 
ind, best linearity would be obtained with the 
ipacitor set at somewhat less than full 
ipacitance and the reverse voltage would be 
creased. These adjustments can be left to the 
dividual to determine which suit his 
articular requirements. 

Modulation is achieved by feeding in audio 
om an external source, via the DIN socket, 
or AM a peak-to-peak signal of about 35 
olts would be required. For narrow band FM, 
signal of a few hundred millivolts may be 
ufficient, whereas a few volts will be needed 
ar wide band FM, the amount varying 
ccording to the adjustments and the amount 
f deviation required. 

The exciter as described, may be used 
barefoot”, or it may be used with a power 
mplifier. For economy reasons, we imagine 
hat if an amplifier is used it would be designed 
.round one of the popular VHF valves such as 
he QQEO-3/12 or the 6146. Normally, the 
implifier would be run class C for FM and this 
vould enable an external modulator to be used 
vhere AM is preferred. 

Although we quoted earlier that this exciter 
lad a nominal output of 1 watt, we have 
neasured the output as being in excess of 1.1 
vatt and this should be capable of quite good 
;ervice even on its own. It would also be 
;apable of driving a useful class C power 
amplifier. ® 


Loopstick Tuner... from p77 

When you finish the tuner you may find that 
one of your local stations is very weak 
compared to the others. Power and location of 
the station may have a lot to do with this, 
but it may be due to the construction of your 
tuner if the station is at either end of the band 

— that is, below 600KHz, or above 1500KHz, 
Using the turns specified with a different gauge 
of wire might have resulted in the range of the 
loopstick being above or below the station 
concerned. 

In which case, you will have to alter your 
coil. 

If your station is at the low end, add a few 
more turns. If at high end, take a few off. It’s 
as simple as that. It is very unlikely that you 
would live in an area where both types of 
stations are in operation, but if you do, a small 
amount of juggling with the coil should enable 
you to tune all the stations. Incidentally, we 
checked our tuner out on proper test 
equipment and it covered from 510-1650KHz 

— which is slightly wider than the broadcast 
band. So it can be done. 

If your loopstick crystal set is connected to 


WAYNE COMMUNICATION 
ELECTRONICS 

NEW PRODUCT 

Solid state 2 metre A.M. Receiver Kit 9 FET’s, 5 transistors, 5 diodes, double con¬ 
version, noise limiter, audio amplifier, electronic tuning, fibreglass printed circuit 
board. 

Specifications: Frequency 144 MHZ to 145 MHZ 
Sensitivity: .3uVfor 6dbS/ Nat50ohm. 

Audio Output: 1 watt into 8 ohms. 

Our Christmas offer for compl. kit $42 


NEW STOCK OF INTEGRATED CIRCUITS AND 
TRANSISTORS 


Light emitting diodes $1.20 


SN7490N 

$2.60 

Transistors 


SN7441AN 

$2.85 

BC107 / 108 

$0.70 

SN7475N 

$2.45 

BC109 

$0.75 

SN7400N 

$0.85 

2N3645 

$1.20 

SN7410N 

$0.85 

2N3642 

$1.20 

SN7472N 

$1.45 

2N3568 

$1.20 



2N3055 

$1.50 

Other types of I.C. available — 

prices 

2N3819 

$0.80 

on request. 


T1588 

$1.00 


SPECIAL: 2 WATT CARBON RESISTORS MIXED VALUES *1.00 PER 100 
COLLINS MECHANICAL FILTERS 455 Khz. 6 Khz Band width.*15.00 


757 GLENFERRIE RD., HAWTHORN 3122. 
PHONE 812818 


Electronics Industry We offer you 


COMPONENTS 

Having trouble completing a circuit 
requiring Temperature Compensating 
or High Dielectric • 50 volt Disc 
Ceramics? If so, we can help you 
with our recently stocked range of 
MURATA 50 volt Disc Ceramics. This 
range includes Temperature Compen¬ 
sating stocks from 2.2 PFD - 68 PFD 
and a High Dielectric range from 
100 PFD-IK. Also in the MURATA 
Disc Ceramic 500 volt range we 
cover from 3 PFD - 15K. So, if think¬ 
ing of Disc Ceramics, think of us. 
When our 5% Piher range of resistors 
won’t do! remember, our quality 
Electrosil triple-rated metal oxide 
resistor range of TR5 10 ohm to 1 
meg. q= 2% and C5 10 Ohm to 1 
meg. 1%. 

AVAILABLE — A must for every TV 
serviceman, is the J.W.S. Flyback 
Checker. This unit tests all makes of 
line output transformer for shorted 
turns and continuity in circuit without 
disturbance to chassis wiring. 


STYLII 

‘We can offer' the best-priced range of stylii on the 
New Zealand market. Our range of B.S.R., S0N0T0NE; 
PHILIPS. PIEZO, B. 8 0.. R0NETTE, AC0S, GARRARD, 
TELEFUNKEN and POWER POINT, in Sapphire and 
Diamond cover the major replacement requirements in 
New Zealand. Better buying prices are possible by our 
‘assorted method’ of purchase. 100 assorted Diamond or 
Sapphire qualify for a special 100 buying rate — 10 
assorted Diamonds or 10 same Sapphires qualify for the 
10 ’s rate. 

Counter or wall-type stylii display boards, and an attrac¬ 
tive stylii chart, are available as sales-helps, on 
request. 

DAVID J. REID (N.Z.) LTD. 

Electronic Components and Instruments 

P.O. Box 2630, P.O. Box 2453, P.O. Box 2127, 
Auckland. Wellington. Christchurch. 

3-5 Auburn St., 12-14 Haining St. 435 Tuam St. 
Takapuna. 

47 Airedale Street 
Auckland City 

New Zealand Trade Orders Only. 


a good quality amplifier, you may be quite 
surprised at the quality of sound coming from 
the loudspeaker. As a matter of fact, the 
author used the loopstick in his home and 
found the quality of the music better than that 
coming from the tuner of the amplifier he was 
using! 

This may seem odd, but is easily explained. 
A good tuner is usually a compromise between 
selectivity and sensitivity. Because most people 
would want to listen to more than their local 


station ^especially in the country) a tuner often 
has quite a few stages of amplification of signal 
before it feeds the output to an audio amplifier. 
And each stage introduces a little more 
distortion, or affects the signal in some other 
way. 

But a crystal set has no amplification stages. 
And the audio amplifier you feed it into is 
usually of low distortion, so you hear a 
relatively high quality reception — within 
reason, of course. $ 
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WE SELL construction plans. TELEVISION: 3D 
convertor, $25 camera, Kinescoping recorder, VTR, 
color convertor. HOBBYIST: Electron microscope, 
96 hour music system, voice typewriter, Morris code 
to typewriter copier, transistorised teletype. TELE¬ 
PHONE: Answering machine, pushbutton dialer, 
phonevision, auto dialer, telephone extension in your 
automobile, legal connector. SECURITY: Micro 
phone jammer, voice scrambler, microdot 
photography. Plans $5.00, air shipped from our USA 
research labs. COURSES: Telephone engineering 
$39.50, security electronics $27.50, investigative 
electronics $22.50. super hobby catalogue air mailed 
$1.00. Payment accepted in dollars (Australian, New 
Zealand or US). Don Britton Enterprises, Suite 28, 
280 Pitt Street, Sydney, Australia. 


COPIES of Electronics Australia from 1962-1966. Many 
copies 25c each. Also full range Samms text books 
half price. P. Hall, 74 Rawlins St, Kangaroo Point, 
Queensland. 


RECEIVER PCR2 Army surplus. Mains transformer 
faulty. Contact j. Young, 22 Cavan Rd, Killarney 
Hts, NSW 2087. Phone Sydney 491 3307. 


CATALOGUE of electronic parts. Send 9x4 SAE. 
Micronics, PO Box 175, Randwick, 2031. 


O.NE Kew VTVM model K1420. New, never used, 
$50.00. W. Peterson, Johnstone Rd, Mossman, Qld 
4873. 


BACK issues Electronics Australia stocked, 50c each, 
prompt service, post free. T. Weir, 56 O'Connor 
Street, Haberfield, NSW 2045. Phone 798 7569. 
Wanted to buy copies also. 


CRYSTALS for CB 27 240 and 26 785MHz, >/ 4 in pin, 
miniature, $6 pair, post free. Shalley, 127 York 
Street, Sydney. 


SALE BC107 9 - 45c ea. BC108, 2N3646 — 35c ea. 
2N3053 — $1.25 ea. 2N3703 / 3704 unmarked, tested, 
guar, — 20c ea. CHI Electronics, c/ - Post Office, 
Nth Adelaide, SA 5006. 


SILICON rectifier power diodes for battery charger 
etc, up to 25a used, fully meter tested (by x 20/ 200 
R or similar) $2 for 4. Postaqe paid. Mail orders 
only. AWM, 7 Leemon St, Condell Park. NSW 2200. 


NEW valves and CRTs. DG7-5 $15, 5BP1 $2, 905 $2, 
EA7650C, ECC40S1, ECC32S1, EBF11 $6, 9005 S4, 6418 
SI, 6AQ6 50c, 6R4 $4, 6AL5 50c, 6J5 30c, 2D21 50c, 14A4 
30c, 150B3 SI, 85A1 SI, 4A1 $2, CV2995 and CV1331 for 
Army no 62 set 50c each. Postage extra. Sota Elec¬ 
tronics, PO Box 160, Caulfield South, 3162. Phone 
Melbourne 96 5024. 


MAGNETIC sound films 9mm, 16mm. Rec/ replay 
raised pole heads. Optical films. Magnetic-optical 
projectors. Halpin, 12 Swinburne Ave, Hawthorne, 
Vic 3122. Phone Melbourne 81 4724. 


NEW crystal 500KHZ $5.85, 100KHZ $9.50. Whip an¬ 
tenna, de-luxe base, 3 sections, 12 feet long $8.35. 
Same: ordinary base $5.35. Heavy duty switch mag 
relay Rotax 24V $7.50. Periscope head 85c. Bendix 
remote control unit type MN 28c S5.85. Coaxial 
cable ’ j" 50 ohm 28c yard. Transmitter valve 4-1000A 
by Eimac $48.00. 4-250A $24.00. Radio valves: 5763 
SI.50, ECH35 $1.80, 6A8G $2.50, 75 $2.50, KT66 $3.90, 
Mercury vapour rect valve 83 $2.85, and many 
others. Enquiries welcome. Waltham Dan, 96 Oxford 
St, Sydney. Phone 31-3360. 


SELL BC107 9 — 40c ea, BC108. 2N3646 — 35c ea, 

2N3053 — $1-25 ea. Also limited supply of unmarked, 
fullv tested, ouar type 2N3703 (PNP) and 2N3704 
(NPN) silicon at 20c ea. Post and packing 15c. CHI 
Electronics, PO Box 17, Walkerville, SA 5081. 


Hi-fi equipment. We import famous Lowther speakers 
and class A amplifiers for music lovers who wan the 
best. We also stock Quad, Goodmans, Dual, Jordan 
Watts, Tandberg, Revox, Sony, Sansui, AWA, 
Wharfdale, Thorens, Decca Ribbon tweeters etc, etc. 
Encel Hi-Fi. For superb fidelity. Duratone, Mail 
Order, Box 125, Curtin, ACT. Demonstrations, 
Canberra 81 2549. 


COLLECTORS' items. Wireless sets 1922, 1930. Best 
offers. Melbourne 792 1447. 


NATIONAL RF5000B radio 11 bands, as new. Phone 
Sydney 929 4250 a.h. 


DISPLAY ADVERTS in MARKETPLACE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line per 
insertion payable in advance. Minimum 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on-sale date. Issues are on-sale the 
first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
2728 G.P.O., Sydney 2001. 


FOR SALE 

COMPLETE mint set Electronic Aust, Jan 1966 1 
present. Ideal Xmas gift $35. Sydney 451 1562. 


WANTED 


PROJECTION TV picture tubes MW-62, 3NP4. / 
Elboz, 8 Gosford Ave, The Entrance, NSW. 


RECEIVER: good condition: amateur Bands. Details 
Maloney, 7 Croft Rd, Eleebama, 2280. 


AR7 HANDBOOK. Price to 533 Dight St, Albury, NSW 

i—C. D. IGNITION SYSTEM — 
TRANSFORMERS 

Now available to the constructor. ONLY $6.00 incl. 
tax. Pack and post 50c extra. Free convertor 
circuit supplied with every transformer. See page 
115. Jan., 71. "Electronics Aust." 

F.MIHAI, 

48 CHAPEL ROAD, 

MOORABBIN, VIC., 3189. TEL. NO.: 95 4839 



CLASSIFIED ADVERTISERS 

USE THIS FORM FOR YOUR NEXT ADVERTISEMENT IN 

ELECTRONICS Hi 

Australia MARKET PLACE 

To the Advertising Manager. ELECTRONICS Australia. Box 2728G.P.O..S 

Signed - . 

lydney. 2001 

at $1.00 per line, 
ninimum 2 lines) 

ssue 

Residential Address . 

. State . 

• 1 enclose P. Note/Cheque for $ being full payment for . lines 

(n 

• Please insert the following advertisement in the.ii 

• Tick the classification required 

O FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 































| Please write in block letters with ink or ball-point pen. Number of insertions. 
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READER SERVICE POSITION VACANT 


AIRS to receivers, transmitters, construction 
ting; TV alignment, Xtal conv, specialised 
ctronic equip. Eccleston Electronics, 146a 
ham Road, Kew, Vic. Phone 80 3777. 


E to disc service. Take advantage of W and G 
cord's professional experience when next needing 
ape to disc service. W and G Record Processing 
, 185 A'Beckett St, Melbourne. Tel. 329 7255. 


E news talking magazine. The voice of the 
•cording Society of Australia, 1 hour playing time 
further information Jay, 5 Iona Street, Black Rock, 
c 3193. Phone (Melb) 99 4185- 

TRALIAN Radio DX Club overseas long distance 
dio reception, short wave medium wave, utility. 
Dnthly bulletin. Details from Hon Sec, 627 Rath- 
wne Street, Nth Carlton, Victoria 3054. Please 
close 12c stamp. 


TRALIAN Tape Recording Society offers tape 
rary, "The Microphone" journal, audio visuals, 
und robins, tapespondence, sales. Inquiries, PO 
x 130, Hornsby, NSW 2077. Please enclose large, 
amped envelope. 


ALOGUE of electronics parts. Send 9x4 SAE. 
icronics, PO Box 175, Randwick, 2031. 


ATURN RADIO LABORATORIES 

"hank you for all your support. Un- 
ortunately, we have sold out of loud¬ 
speakers, octal plugs, audio amplifier 
dts. 

Other items still available: 

Refer to page 68, November “Electronics 
Australia” 

Saturn Radio Laboratories 

37 Pickford Street, 

EAST BURW00D. Vic. 3151 


TV TECHNICIANS. We have vacancies for a number 
of fully trained experienced road techs Sydney. 
Melbourne. Wages S90.00 pw plus tax free car 
allowance $20.00 pw. Phone Mr Birmingham Sydney 
798 9999 or Mr Boston Melbourne 83 9404 Unit 
Television Servicing Co. 


iiiiiiiiiiiMiiiiiiiiiiiiimiiiiHiiniiiiiiiMiiiiiimiimtiiiiiiiimiiimiuiiHiiiiiiiiiiiiiiiiiiiii 

Answers to Correspondents 

(continued from page 131) 

NO ADDRESS: We are holding two letters which 
carry neither name nor address of the sender. One is 
a request for copies of “Fundamentals of Solid 
State” and “Basic Electronics”. It contained no 
money and we have no clue as to its origin. The other 
is a request for the “Mini-Bikes” article and two 
printed wiring transparencies. It contained a postal 
order issued at Oakleigh Victoria. Will the writers 
supply their full names and addresses please. 

& 


COLLINS 

COMMUNICATIONS 

RECEIVERS 

Inquiries are invited for the purchase of as 
new Collins Communications Receivers type 
390 & 390A .5 to 32MHz. Digital Read Out. 
1MHz Bands. Dial Calibration 200Hz. Crystal 
synthesising driftless Rx. (Finance 
Available). 

Apply in writing to: 

Industrial and Medical Electronic 
Company, 

6th Floor, 288 Little Collins Street, 
MELBOURNE. 

Phone: 63-9258. 




TECHNICAL COLLEGE COURSES IN: 

RADIO . COMMUNICATION . 

ELECTRONICS . TELEVISION . PROJECTION 


CERTIFICATE LEVEL: FULL TIME, PART TIME, INC. SEMESTER. 

-* COMMUNICATION AND ELECTRONICS HIGHER TECHNICIAN 

COMMUNICATION DESIGN DRAFTING 

AUDIO VISUAL TECHNOLOGY HIGHER TECHNICIAN. 


TECHNICIAN LEVEL: FULL TIME, PART TIME 

COMMUNICATION & ELECTRONICS TRADE TECHNICIAN 


CRAFT LEVEL: PART TIME DAY & EVENING 

* RADIO TRADESMAN - R & TV REC., RADIO COMM,, INDUST, ELECT. 

* ELECTRONIC MECHANIC - INDUSTRIAL, INSTRUMENTATION, COMPUTERS, 
MEDICAL 35 m.m. MOTION PICTURE PROJECTION (DAY ONLY) 

OPERATORS: PART TIME EVENING 

- 5 TELEVISION STATION OPERATORS (A.B.C.B. EXAM) 

* BROADCAST STATION OPERATORS P.M.G. EXAM 
AMATEUR STATION OPERATORS (P.M.G. EXAM) 

16 m.m. MOTION PICTURE OPERATORS (VICTORIAN PUBLIC HEALTH DEPT.) 


SPECIALISED COURSES: PART TIME EVENING 

-TELEVISION STUDIO PRODUCTION TECHNIQUES 

TRANSISTOR TELEVISION RECEIVERS 
COLOUR TELEVISION 
GENERAL RADIO COURSE 
SEMI CONDUCTOR DEVICES 
* AVAILABLE BY CORRESPONDENCE 


APPLICATION FORMS AND FURTHER 
INDUSTRIES DIVISION, R.M.I.T. 


INFORMATION, FROM C0FWUNICATI0N 
P.0. BOX 2476 V, MELBOURNE, VIC. 3001. 


A SPLIT SECOND 
IN ETERNITY 



The Ancients Called It 
COSMIC CONSCIOUSNESS 

Must man die to release his inner 
consciousness? Can we experience 
momentary flights of the soul— 
that is, become one with the uni¬ 
verse and receive an influx of 
great understanding? 

The shackles of the body—its 
earthly limitations—can be thrown 
off and man's mind can he attuned 
to the Infinite Wisdom for a flash 
of a second. During this brief 
interval intuitive knowledge, great 
inspiration, and a new vision of 
our life’s mission are had. Some 
call this great experience a psychic 
phenomenon. But the ancients 
knew it and taught it as Cosmic 
Consciousness —the merging of 
man’s mind with the Universal 
Intelligence. 

Let This Free Book Explain 

This is not a religious doctrine, 
but the application of simple , 
natural laws, which give man an 
insight into the great Cosmic plan. 
They make possible a source of 
great joy, strength, and a regenera¬ 
tion of man’s personal powers. 
Write to the Rosicrucians, an age- 
old brotherhood of understanding, 
for a free copy of the book “The 
Mastery of Life.” It will tell you 
how, in the privacy of your own 
home, you may indulge in these 
mysteries of life known to the 
ancients. Address: Scribe B.R.H. 
Ufie Rosicrucians 

(AMORC) 

P.O. BOX 66, 

BENTLEIGH, VIC. 3204, AUST. 

I Scribe B.R.H. I 

■ The Rosicrucians, 

■ P.O. Box 66, 

J Bentleigh, Vic. 3204, Aust. 

■ Please send me the free book, I 

I The Mastery of Life, which ex- I 

I plains how I may learn to use any I 

■ faculties and powers of mind. ■ 

1 I 

J Name. B 

I Address. | 

I I 

I I 

I I 

J .Postcode...:. J 

L —— ........... .... J 
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Reader Information Service 


Here is a convenient and easy way for you to get additional informa¬ 
tion about products or services advertised in this issue. Just fill 
out the coupon, stating the information you require, cut out the coupon 
and post to: 

Reader Information Service, ELECTRONICS AUSTRALIA, 

Box 2728 G.P.O., Sydney 2001 

Note: Please list only one advertiser and one product on each coupon. 


Post to: ELECTRONICS AUSTRALIA, 
Box 2728 GPO, Sydney 2001 


Advertiser 
Product 
Your Name 
Address 


Page 


Postcode 


Position & Company 


12 71 


Post to: ELECTRONICS AUSTRALIA, 
Box 2728 GPO, Sydney 2001 


Advertiser 
Product 
Your Name 
Address 


Page 


Postcode 


Position & Company 


Post to: ELECTRONICS AUSTRALIA, 
Box 2728 GPO, Sydney 2001 


Advertiser 
Product 
Your Name 
Address 


Page 


Postcode 


Position & Company . 12 ?i 


Post to: ELECTRONICS AUSTRALIA, 
Box 2728 GPO, Sydney 2001 


Advertiser 
Product 
Your Name 
Address 


Page 


Postcode 


Position & Company .. 12 /7i 


136 


ELECTRONICS Australia, December, 1971 


Index 10 Advertiser 


A & R Electronic Eqpt Co Pty Ltd 
ACE Radio 

Adcola Products Pty Ltd 
Aegis Pty Ltd 
Akai Australia Pty Ltd 
Amalgamated Wireless (A’sia) Ltd 
Amalgamated W'less Valve Co Pty Ltd 
Amateur Astronomers Supply Co 
Amplion (A sia) Pty Ltd 
Arrow Electronics Pty Ltd 
Astronics Australasia Pty Ltd 
Audio Engineers Pty Ltd 
Audiosound Electronics Services 
Auriema (Australasia) Pty Ltd 
Australian General Electric Pty Ltd 
Australian Radio & TV College Pty Ltd 


. 


4 

89. 9 


Bright Star Crystals Pty Ltd 
British Insistute of Careers 
Peter G. Broughton 
BWD Electronics Pty Ltd 


11 

11 

5 

2 


Maurice Chapman & Co Pty Ltd 
Classic Radio Service 
John Clements 
Convoy International Pty Ltd 
R. H. Cunningham Pty Ltd 


Deitch Bros 

Direct Disposals Trading Co 
Dolphin Imports 


13 

13 

7 


ED & E(Sales) Pty Ltd 
Edge Electrix 
Electronic Spares 
Elmeasco Instruments Pty Ltd 
EMI (Australia) Ltd 
Encel Electronics Pty Ltd 


122 . 12 . 

4 
7 

5 
4. 
1! 


Ferguson Transformers Pty Ltd 
Richard Foot (Aust) Pty Ltd 
Fundamentals of Solid State 


General Accessories Ltd 
Goldring Engineering (A'sia) Pty Ltd 
Simon Gray Pty Ltd 
Green Corporation Ltd 


36. 85, 92. IOC 
106 


Ham Radio Suppliers 
Hawker Siddeley Electronics Ltd 
HB Radio Sales 
Heating Systems Pty Ltd 


63. 12C 
106 
92 
103 


Imported Components 124 

Indeva Pty Ltd 114 

Industrial & Medical Electronic Co 55,135 

Instrol Hi-Fi Centre 4, 5. Outside back cover 

International Correspondence Schools 63 

International Dynamics (Ag) Pty Ltd 106. Inside back cover 
IRH Components Pty Ltd 61 


Jacoby Kempthorne Pty Ltd 
Jacoby. Mitchell & Co Pty Ltd 
JH Reproducers Co 


69. 69A 
34. 44, 7tf 
88 


Kitsets Australia Pty Ltd 


Lafayette Electronics 
Lanthur Electronics 


115 

113 


Magnetic Sound Industries 
J. H. Magrath & Co Pty Ltd 
Marconi School of Wireless 
Market Place 
Mastersound Sales Pty Ltd 
F. Mihai 


90 

49 

39 

134 

15 

134 


National Radio Supplies 


102 


Paton Electrical Pty Ltd 
Philips Industries Ltd 
Plessey Ducon Pty Ltd 
Plessey Rola Pty Ltd 


72 

2 

16, 104 
28. 64 


Quad 


38 


Radio Despatch Service 
Radio House Pty Ltd 
Radio Mart 
RCS Radio Pty Ltd 
Recorded Music Salon 
David J. Reid (MZ) Ltd 
The Rosicrucians (AMORC) 

H. Rowe & Co Pty Ltd 

Royal Melbourne Inst of Tehcnology 


91 

74,128 
111 
112 
73 
133 
135 
82 
135 


Sato Parts Co Ltd 
Saturn Radio Laboratories 
Schober Organ (Australia) 

Peter Shalley Electronics Pty Ltd 
Dick Smith Electronics Pty Ltd 
STA Electronics Pty Ltd 
Stott’s Tech Correspondence College 


62 

135 

55 

112 

31 

109 

107 


T & M Electronics 
Trio Electronics Inc 
Truscott Electronics Pty Ltd 
Bill Turnbull 


113 
6, 7 
87 
66A 


Union Carbide Australia Ltd 
United Radio Distributors Pty Ltd 
United Trade Sales Pty Ltd 


22 

95 

99 


Warburton Franki Pty Ltd 
Wayne Communications Electronics 
W. C. Wedderspoon Pty Ltd 
Weston Electronics Pty Ltd 
Willis Trading Co 
Wireless Institute of Aust (NSW) 
Wonder Wool Pty Ltd 
World Record Club 


78 

133 

70, 84, Inside front cover 
111 
117 
121 
101 
96 


Zephyr Products Pty Ltd 


48. 86 













































INTERSTATE DEALERS 


VIC: 

Encel Electronics Pty Ltd, 

431 Bridge Road, Richmond, 3121 
Tel: 42 3762. 

NSW: 

Encel Electronics Pty Ltd, 

257 Clarence Street, Sydney, 2000 
Tel: 29 4563, 29 4564 


QLD: 

Stereo Supplies, 

100 Turbot Street, Brisbane, 4000 
SA: 

Challenge Recording Co, 

6 Gays Arcade, Adelaide, 5000 

TAS: 

Audio Services, 72 Wilson Street, 
Burnie, 7320 


To: International Dynamics (Agencies) Pty. Ltd., 

P.0. Box 205, Cheltenham, Vic. 3192. 

Please send details on famous Lux Amplifiers. 

NAME.. 


ADDRESS 


POSTCODE PHONE . . 

ID 163 


INTERDYN 


DISTRIBUTORS FOR AUSTRALIA 
INTERNATIONAL DYNAMICS 
(AGENCIES) PTY LTD 


L 



























NSTROL 

PRESENTS 



Britain’s finest speakers 
Now . .. 

Australia’s finest speakers 


ALSO A VAIL ABLE IN KIT FORM 


Pictured right is the KEF Concerto. The Concerto 
is more than a new KEF speaker system. Concerto 
offers you superb response over a very wide 
frequency range. The B139, BllO and T27 
speakers are enclosed in a big 28" x 17" x 12" 
cabinet which reflects your good taste in design as 
well as music. 



CONCERTO - The KEF Concerto contains B139 bass unit, B1 
mid range and T27 tweeter in cabinet 28” x 17” x 12”. Frequer 
range 30-30,000 cps. Power handling capacity 25 watts. Price 
unit only $220.00. Price for speaker kit only, is $140.00. Price 
speaker kit and enclosure kit combined is $165.00. 

CONCORD — The KEF Concord contains B139 bass unit and T 
tweeter in attractive teak cabinet. Frequency range 30-20,000 c 
Power handling capacity 25 watts. Price per unit only $149.00. Pr 
for speaker kit only, is $89.00. Price for speaker kit and enclosi 
kit combined is $11 3.00. 


Illustrated above is the renowned B139 Bass 
Driver - SHE: 13" x 9!6" x 3"; WEIGHT: 
10lb; POWER RA TING: 30 W; IMPEDANCE: 
8 ohms; FREQUENCY RANGE: 20-1,000 
Hz; PRICE: Only $60.00. 


CFIORALE — The KEF Chorale contains B200 bass unit and T 
tweeter in cabinet 18 / 2 ” x 11 ” x 8 5/8”. Frequency range 35-30,0 
cps. Power handling capacity 25 watts. Price per unit only $ 120.C 
Price for speaker kit only, is $75.00. Speaker kit and enclosure I 
combined is $90.00. 

INSTR0L HI-FI CENTRI 

91a York St., (between King & Market Sts.) Sydney, NSW, 2000. 29 4258 


Please send me the following KEF products. / understand that 
they will be sent by passenger rail or road transport, freight 
payable on receipt. 

KEF ITEMS REQUIRED. 

I enclose my money order/cheque for $. 

Name. 

Address . 

.Post Code. 

Till 
































